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1896. 


January  7. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

One  hundred  and  forty-three  persons  present. 

The  deaths  of  R.  B.  Haines  and  A.  C.  Gorgas,  M.  D.,  members, 
were  announced. 

The  Council  reported  that  the  following  Standing  Committees 
have  been  appointed  to  serve  during  the  current  year : — 

On  Library. — Arthur  Erwin  Brown,  Harrisoti  Allen,  M.  D., 
Henry  C.  Chapman,  M.  D.,  Chas.  P.  Perot  and  Henry  A.  Pilsbry. 

On  Publications. — Thomas  Meehan,  Charles  E.  Smith,  George 
H.  Horn,  M.  D.,  Edward  J.  Nolan,  M.  D.  and  Henry  Skinner,  M.  D. 

On  Instruction  and  Lectures. — Harrison  Allen,  M.  D., 
Benjamin  Sharp,  M.  D.,  George  Vaux,  Jr.,  C.  Newlin  Peirce, 
D.  D.  S.  and  Uselma  C.  Smith. 

Standing  Committee  of  Council  on  By-Laws. — Isaac  J. 
Wistar,  Theodore  D.  Rand,  William  Sellers  and  Benjamin  Tilgh- 
man. 
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The  following  minute  was  unanimously  adopted : 
In  view  of  the  fact  that  General  Isaac  J.  Wistar  has  served 
four  consecutive  years,  the  limit  defined  bj  the  By-Law^,  as  Presi- 
dent of  the  Academy  of  Natural  Sciences  of  Philadelphia,  his 
fellow  members  desire  to  indicate  their  esteem  and  affection  by  a 
ooidial  endorsement  of  the  minute  of  recognition  adopted  by  the 
Council  and  to  express  the  hope  that  the  Academy  may  long  profit 
by  the  clearnciw  of  judgment,  the  knowledge  of  affairs  and  the 
courtesy  of  i)er8onal  intercourse  which  have  been  the  characteristics 
of  his  administration. 

Dr.   Benjamin  Sharp  made  a  second  communication  on  his 
ethnological  studies  in  Alaska  and  Sil)eria.     (No  abstract). 


January  14. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Thirty-four  |>er!>ons  present. 

The  death  of  Samuel  G.  I^wis,  a  member,  was  announced. 
A  (»aper  entitled  **  New  Species  of  the  Helicoid  Genus  Polygyra," 
by  H.  A.  Pilsbry,  was  presented  for  publication. 

Pieuroiomnrifi  croUiloides  Morton  in  the  New  Jersey  Creiiiceou*. — 
Mr.  H.  a.  Pii^bky  exhibited  a  fossil  Pleurotomaria  from  Mullica 
Hill,  New  Jerj*ey,  f(»und  by  Henry  L.  Hahlerston  when  on  a  excur- 
sion of  the  geological  class  of  Westtown  School,  and  submitted  to 
the  s|)eaker  liy  I^wis  Woolmun. 

The  s|>ecimen  is  an  internal  cast  and  has  lost  the  earlier  whorls. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  11 

tiDctly  flattened,  though  convex.  Umbilicus  somewhat  exceeding 
one-third  the  total  diameter,  broad,  deep  and  perspective,  the  sutures 
within  it  strongly  impressed. 

Diameter  7  cm. ;  width  of  last  whorl  at  aperture  (measured  below) 
26  mm. ;  alt.  of  same  about  19  mm. 

The  surface  of  the  cast  is  smooth,  not  showing  the  impression  of 
the  anal  fascicle.  The  sinus  was  probably  short,  at  least  in  compar- 
ison with  the  large  recent  species ;  but  as  the  latter  third  of  the 
specimen  is  largely  concealed  by  a  hard  arenaceous  matrix,  no  im- 
pression of  the  anal  sinus  can  be  made  out.  The  unremoved  matrix 
shows  clear  impressions  (external  moulds)  of  the  characteristic  Lower 
and  Middle  Marl  bed  species  Plicaiula  urticosa  Mort.  and  Ostrcea 
larva  Lam. 

In  Pleurotomaria  perlata  Conr.,  the  periphery  is  more  strongly 
keeled  and  the  umbilicus  narrower  than  in  this  species.  In  Fleuro- 
irema  aolariformis  Whitf.  the  whorls  are  flatter  both  outside  and 
within  the  umbilicus,  and  the  slit  is  said  to  be  bridged  at  intervals, 
though  this  last  feature  is  excessively  obscure  if  present  in  the  type 
specimen. 

The  specimen  described  above  is  the  property  of  Henry  L.  Bal- 
derston  and  has  for  the  present  been  deposited  in  the  museum  of 
the  Academy. 

The  type  of  Cirrus  crotaloides  Morton  is  a  much  smaller  shell, 
alt.  18,  diara.  39  mm.  It  is  au  internal  cast  of  whitish  calcareous 
material  ("  rotten  limestone  ").  The  last  whorl  has  been  broken 
above  near  the  aperture,  and  the  whorls  of  spire  are  slightly  distorted 
on  one  side  by  pressui'e,  and  have  lost  considerable  material  by  ero- 
sion. The  umbilicus  is  filled  to  its  verge  with  a  calcareo-arenaceous 
matrix,  harder  than  the  cast  itself,  and  a  narrowly  conic  protuber- 
ance of  the  same  material  projects  over  the  apex.  This  has  been 
mistaken  by  Morton  for  the  true  spire,  which  accounts  for  his  words 
"  the  two  first  whorls  [sic]  suddenly  produced."  In  reality  the  true 
apex  of  the  shell  is  concealed  by  this  hit  of  hard  matrix,  about  three 
whorls  being  visible.  The  contour  of  the  last  whorl  is  practically 
identical  with  that  shown  in  the  middle  figure  of  the  plate  illustrat- 
ing the  Mullica  Hill  specimen.  No  impression  of  the  anal  sinus  or 
fascicle  is  visible  on  the  cast. 

Erie,  the  locality  where  Conrad  collected  the  type  of  crotaloides, 
is-  on  the  Black  Warrior  River,  in  the  Selma  Chalk  or  "  Rotten 
Limestone  "  member  of  the  Alabama  Cretaceous. 


January  21. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Fifty-two  persons  present. 
Papers  under  the  following  titles  were  presented  for  publication  :- 
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"  Descriptions  of  New  Species  of  Mollusks,"  by  H.  A.  Pilsbry. 

"The  MoltiDg  of  Birds  with  special  reference  to  the  Plumage 
of  the  Smaller  Birds  of  Eastern  North  America,"  by  Witmer 
Stone. 

The  deaths  of  George  Edward  Dobson  and  Don  Antonio  del 
Castillo,  correspondents,  were  announced.' 


January  28. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirteen  persons  present 

A  paper  entitled  "Contributions  to  the  Zoology  of  Ti*niiessee, 
No.  3,  Mammals,"  by  Samuel  N.  Rhoads,  was  presented  for  publica- 
tion. 

A  resolution  having  been  adopted  at  the  preceding  meeting  pro- 
viding for  an  inquiry  as  to  the  best  method  of  exterminating  the 
Tussock  Moth,  Orgyia  iencastignia,  with  which  the  city  s<juares  and 
trees  are  infeste<l,  the  subject  was  referred  to  the  Entomological 
Section,  a  committee  of  which  reported  as  follows : — 

We  would  recommend  for  the  destruction  and  extermination  of 
the  Tussock  Moth,  Orayia  lencostigtna,  that  as  soon  as  p<K<sil>le  all 
the  egg  masses  be  hand-picked  fnmi  the  troes  and  destroyed.  To  he 
effective,  this  must  be  done  before  the  tirst  day  of  April.  The 
trunk  of  each  tree  should  be  encircled  about  tive  feet  from  the 
ground  by  a  band  of  "  Kaui)enleim  "  or  Dendroline,  four  inches 
wide  and  a  quarter  of  an  inch  thick  ;  this  band  should  l)e  renewed 

■  '  i  I '  V    Lk    9^  I'  'i  J I  II     1 1 1.  J  3  J 1  i|i4      I II  »-■    -  ij ill  (■  iM*   E  .111     *  _p.'. ^  "*   '  1 11. 1  Ji.i  1 1.^     itlifj 
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the  upper  or  under  side.  When  suddenly  disturbed  they  drop  from 
their  perch,  suspending  themselves  by  a  silken  thread,  which  is  at- 
tached to  the  leaf  from  which  they  started.  They  retain  this  habit 
until  they  are  nearly  full-grown,  which  occurs  about  the  middle  or 
toward  the  end  of  June.  They  then  begin  to  wander,  leaving  the 
trees  on  which  they  have  fed,  often  crawling  to  others,  and  some- 
times travelling  several  hundred  feet  from  the  starting  point  before 
deciding  to  pupate.  When  they  are  ready  for  the  change  they  spin 
their  whitish  cocoon  in  any  convenient  place ;  in  the  angles  of 
wooden  tree  boxes,  under  the  rails  of  fences,  in  the  interstices  of  bark 
of  the  trees  themselves,  and  in  fact  in  any  likely  or  unlikely  place 
except  a  perfectly  flat,  smooth  surface.  The  caterpillar  has  a  very 
small  supply  of  silk  only,  and  to  eke  this  out  uses  its  own  hair 
which  it  breaks  off  close  to  the  body  and  forms  the  cocoon  by  a  sort 
of  felting  process,  the  silk  serving  to  give  form  and  holding  together 
the  hair.  In  the  cocoon  the  larvae  change  to  dirty  yellowish  or 
gray  pupae,  the  male  much  smaller  than  the  female  and  showing 
rudiments  of  the  future  wings,  while  the  female  is  nearly  double  the 
size  and  is  grub  or  slug-like  in  form.  Less  than  two  weeks  there- 
after the  final  change  takes  place  and  the  adults  emerge — the  sexes 
strikingly  dissimilar  in  appearance.  The  male  has  two  pairs  of 
broad  dusty  gray  wings,  the  anteriors  crossed  by  narrow  black 
lines,  and  with  a  more  or  less  prominent  white  spot  toward  the 
lower  outer  angle.  The  feelers  or  antennae  are  broadly  feathered 
and  prominent,  while  the  fore-legs  are  plumed  and  tufted,  stretched 
straight  forward  when  the  moth  is  at  rest,  so  as  to  be  the  most 
conspicuous  feature  of  the  insect.  The  female,  on  the  other  hand,  is 
entirely  without  wings,  and  somewhat  slug-like,  consisting  princi- 
pally of  an  abdomen,  which  is  enormously  distended  with  eggs. 
When  she  emerges  from  the  pupa,  she  crawls  upon  the  cocoon  to 
which  she  clings,  almost  motionless  for  the  balance  of  her  life. 
Egg- laying  begins  soon  after  impregnation,  the  eggs  being  laid  upon 
the  old  cocoon  and  covered  with  a  frothy  mass,  which  soon  be- 
comes hard  and  brittle  and  is  snowy-white.  As  the  eggs  are  laid, 
the  female  diminishes  in  size,  eventually  shrinking  almost  into 
nothingness  and  finally  drops  off  dead.  Neither  male  nor  female 
takes  food  in  this  stage,  their  adult  existence  is  devoted  merely  to 
reproduction.  From  the  egg-masses  above  described,  a  second 
brood  of  larvae  hatches  in  July  and  the  same  life  cycle  is  repeated, 
the  adults  of  this  brood  appearing  in  September.  The  eggs  laid  at 
this  time  of  life  remain  unhatched  during  the  winter."* 

It  will  be  readily  seen  from  this  life  history  that  the  females 
being  wingless  the  species  can  only  be  distributed  by  the  crawling 
propensity  of  the  caterpillar  ;  this,  together  with  the  fact  that  the 
eggs  are  all  laid  in  a  mass,  gives  the  key  to  the  method  of  destroy- 
ing them.     Each  egg-mass  destroyed  means  the  death  of  about  three 

*Rept.  Ent.  Dep.,  N.  J.  Agric.  Ck)l.  Exp.  Station,  1894. 
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hundred  and  fifty  caterpillars.  It  takes  a  little  experience  to  find  the 
^(g-massefl  in  the  winter,  and  very  few  would  escape,  to  hatch  out,  if 
they  were  intelligently  sought  for.  It  must  be  remembered  that 
they  go  through  their  metamorphoses  almost  in  an  automatic  way 
ana  human  endeavor  to  check  them  must  proceed  after  the  same 
plan,  an  old  Latin  phrase  not  being  forgotten:  '  Nihil  sine  lahore.' 
Generally  no  attention  is  paid  to  pesta  of  this  kind  until  they 
become  so  bad  as  to  attract  the  attention  of  the  general  public. 
Respectfully  submitted  by 

WaTy  FojT^^^'  1  ^^^*"««  ^/^^«  Entomological  Seciiou. 

The  following  were  elected  members:  Henry  Trimble,  Charles 
E.  Hite,  C.  Howard  G)lket,  George  de  Schweinitz,  M.  D.,  James 
C.  Corry,  D.  Calvin  Mensch,  Edward  Gideon,  I.  Norris  de  Haven, 
Ruth  Clement,  M.  D.,  and  Sarah  Y.  Stevenson. 

The  following  were  ordered  to  be  printed : — 
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HEW  SPECIES  OF  THE  HELICOID  6ENT7S  P0LT6TBA. 
BY  HENRY  A.   PIL8BRY. 

At  the  request  of  Mr.  John  Ponsonby  of  London,  the  determina- 
tion of  a  series  of  Polygyras  of  unknown  or  doubtful  specific 
identity,  from  his  collection,  was  undertaken  by  the  writer.  In  the 
course  of  this  work,  the  Mexican  species  of  the  genus  were  reviewed, 
the  identification  of  the  Academy's  material  verified,  and  several 
specific  forms,  hitherto  nameless  or  under  incorrect  names,  were 
studied. 

The  following  communication  relates  to  species  of  that  character- 
istic "  Lower  Sonoran  **  group  of  Polygyra,  of  which  P.  plagioglosaa 
and  P.  ventrosula  represent  approximately  the  extremes  in  the 
cycle  of  form  changes. 

The  types  of  P.  latispira,  matermontana  and  euglypta  are  in  the 
collection  of  the  Academy.  The  types  of  P.  Pomonhyi  are  in  the 
same  collection  and  that  of  Mr.  Ponsonby ;  and  the  type  of  P. 
aU>ico8tulata  is  in  Ponsonby 's  collection. 

These  five  species,  with  P.  Meanidi  and  P.  chiricahuana  Dall 
(Proc.  U.  S.  Nat.  Mus.,  1895),  and  P.  solidens  and  P.  triangularis 
Mabille  (Bull.  Soc.  Philomath,  de  Paris,  1895)  complete  the  list  of 
Polygyras  given  in  the  Guide  to  the  Study  of  Helices,  pp.  73,  74. 
P.  latispira  n.  sp.    PI.  Ill,  figs.  13, 14, 15,  16. 

Shell  depressed,  with  convex  spire,  rounded  but  noticeably  shoul- 
dered periphery  and  convex  base;  umbilicated,  the  umbilicus 
within  deep  and  cylindrical,  about  *8  mm.  diam.,  at  the  last  whorl 
rapidly  enlarging,  2*3  mm.  diam.,  or  contained  about  five  times  in 
the  diameter  of  the  shell,  conspicuously  grooved  inside.  Surface 
very  closely  and  regularly  rib-striate,  moderately  shining.  Light 
yellow  or  buff  in  color.  Whorls  5§,  closely  coiled,  slowly  widening, 
rather  convex,  having  an  oblique  impression  behind  the  outer,  and 
an  excavation  behind  the  basal  lip.  Suture  well  impressed,  descend- 
ing only  a  trifle  at  the  aperture. 

Aperture  quite  oblique,  roundly  lunate,  the  lip  forming  two-thirds 
of  a  circle,  rather  narrowly  reflexed  ;  outer  lip  bearing  an  inwardly 
projecting  pointed  tooth  ;  basal  lip  with  a  slightly  keeled  face  along 
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iu  outer  half,  the  inner  part  bearing  a  rather  long,  low,  calkMis 
t/»th  with  the  Huraniit  a  trifle  flanged  outwardly.  Deep  within  tlie 
a|ierture  a  lobe-like  Uyoih  maj  be  seen  on  the  colamella.  Parietal 
Up*>ih  i«iimll,  V-(ihii()ed,  the  outer  ridge  of  the  V  extremelj  tbort. 

Alt.  (),  greater  diam.  lit,  lesser  10 1  mm. 

The  i^pecimens  serving  a§  tjpes  were  collected  some  rears  ago 
Calxjut  1880)  by  Dr.  Horatio  C.  Wood  in  western  Texas,  either  in 
the  **(ireat  Beud "  of  the  Rio  Grande  or  near  El  Paso,  exact 
locality  not  noted. 

The  species  ij*  somewhat  allied  to  P.  plagioglosm,  baring  about 
the  same  general  contour  and  agreeing  in  the  proportions  of  tbe 
parietal  lamella  ;  but  the  armature  of  the  t>asal  lip  is  conspicuooalr 
different,  and  there  u  a  deep-seated  lamella  on  the  columella,  such 
aii  well  develo()ed  examples  of  P.  3ifj&reana  show,  but  apparaitlr 
united  by  a  low  ridge  with  the  inner  end  of  the  basal  tooth.  This 
lamella  corresponds  to  the  gnxive  within  the  umbilicus,  and  is  not 
visible  in  the  drawings. 
P.  iAAt«rmontaaa  n.  ip.    PL  III,  t^.  !•».  II,  12. 

Shell  depressed,  with  low,  convex  spire,  rounded  periphery  and 
convex  base  ;  umbilicated,  the  axial  perforation  small  and  deep,  at 
the  last  whorl  rapidly  enlarging  to  about  one-fifth  the  diameter  of 
shell.  Surface  «hining,  faintly  wrinkled  by  growth-lines  and  show- 
ing under  the  len*  sufierficial  cloae  spirals  in  some  places;  light 
horn  colore<l.  Whorls  5*,  quite  convex,  the  inner  slowly  increaa- 
in^^,  narrow,  the  last  decidedly  wider,  notably  convex  above,  with 
the  periphery  al)ove  the  middle  ;  deeply  and  narrowly  constricted 
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P.  matermontana  is  like  texasiana  in  the  notch  between  the  two 
lip-teeth,  but  the  outer  tooth  is  a  more  pronounced  and  shorter 
lamella,  the  parietal  "  V  "  is  less  developed,  and  the  upper  surface 
is  not  costulate.  The  parietal  lamella  is  much  alike  in  matermon- 
tana and  latiapira,  the  outer  branch  being  much  less  developed  than 
in  Bichardsoni,  ventrosula  or  bicruris.  The  umbilicus  is  like  that  of 
latispira,  being  slightly  more  ample  than  in  texasiana,  and  with 
the  central  well,  or  perforation  decidedly  larger. 

This  species  and  the  three  following  have  nearly  the  same 
form  of  aperture  teeth  and  are  very  similar  to  other  species  group- 
ing immediately  around  P.  ventrostila  in  this  respect.  The  compar- 
ative width  of  umbilicus,  the  sculpture,  and  to  a  less  extent,  the 
contour,  differ  in  the  several  forms.  The  inverted  T  shaped  tooth 
upon  the  outer  lip,  formed  by  a  lamella  parallel  to  the  lipedge  with 
a  shorter  one  at  its  lower  end,  transverse  to  it,  is  characteristic  of 
the  group. 
P.  Pontonbyi  n.  tp.    PI.  II,  figs.  1,  2,  3. 

Shell  globose-depressed,  with  low  conoid-convex  spire,  rounded 
periphery  and  convex  base.  Umbilicus  one-sixth  the  diameter  of 
shell,  with  flattened,  nearly  vertical  walls,  narrowing  to  a  perfora- 
tion beyond  the  last  whorl.  Surface  shining,  smooth  except  for 
extremely  faint  growth-wrinkles  ;  corneous-brown,  with  a  chestnut- 
brown  super-peripheral  band  on  the  body- whorl,  appearing  on  the 
spire  as  a  Barrow  sutural  margination.  Whorls  6i,  convex,  slowly 
widening,  the  last  decidedly  wider,  tumid  on  the  latter  half  of  the 
base,  deeply  and  narrowly  constricted  behind  the  outer  and  basal 
lips.  Suture  well  and  evenly  impressed,  abruptly  and  deeply 
deflexed  in  front. 

Aperture  very  oblique,  rounded-oval,  the  lip  forming  three-fourths 
of  the  circumference.  Outer  lip  broadly  flaring,  its  inner  edge  bear- 
ing a  short  concave  lamella,  with  a  projecting  compressed  tooth  at 
its  lower  end;  basal  lip  reflexed,  with  a  similar  compressed  tooth. 
Parietal  wall  bearing  a  short,  erect,  straight  lamina  parallel  with 
the  basal  lip,  and  having  a  very  short  V-branch  at  the  outer  end  ; 
the  inner  termination  not  extending  to  the  columella  insertion. 

Alt.  5,  greatest  diam.  8*2,  lesser  7*2  mm. 

Types  from  Mexico,  exact  locality  not  known,  in  the  collections 
of  John  Ponsonby  and  the  Academy  of  Natural  Sciences  of  Philad. 

Like  ventrosula  and  Richardsoni  in  the  teeth  of  the  lip,  but  more 
globose  than  either,  parietal  tooth  with  only  a  trace  of  the  outer 
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branch  of  the  V,  base  more  tumid,  and  umbilicus  of  last  whorl  more 
well-like. 

P.  tllfljpU  n.  fp.     PI.  II,  figf.  7,  8,  9. 

Shell  obese,  with  low  conic  spire,  rounded-angular  periphery 
near  the  top  of  last  whorl,  sloping  outer  wall  and  convex,  tumid 
base.  Umbilicated,  a  central  perforation  expanding  at  last  whorl 
to  form  an  umbilicus  about  one-sixth  the  diam.  of  shell,  and  with 
the  wall  rising  almost  vertically  from  its  suture.  Surface  of  outer 
1)  whorls  sculptured  with  sharp,  strong  and  regular  thread-like  sig- 
moid riblets.  subolisolete  and  more  numerous  by  intercalation  in  the 
immediate  vicinity  of  the  umbilicus ;  the  inner  whorls  of  spire 
smooth.  Whorls  41-4],  the  inner  slowly  increasing,  last  whorl 
much  wider,  very  deeply  coni(tricte<l  and  excavated  behind  the  outer 
and  basal  li|)8.     Suture  impressed,  deeply  descending  in  front 

Aperture  extremely  oblique,  transversely  oval,  the  lip  forming 
three- fourths  of  the  circumference,  upper  and  basal  margins  sub- 
parallel.  Outer  lip  broadly  flaring,  with  a  short  lamella  on  its 
inner  edge,  formed  of  a  compressed,  slightly  entering  portion  joined 
T-like  U»  a  short  lamella  parallel  to  the  inner  li|>-edge ;  basal  lip 
reflexe<l,  l>earing  a  compressed,  entering  tooth  similar  to  the  lower 
portion  of  the  T  on  outer  lip.  Parietal  tooth  like  a  narrow,  slanting 
V,  the  two  branches  united  with  the  ends  of  the  lip. 

Alt.  5*3.  greater  diam.  9-5,  lesser  8  2  mill. 

Alt.  4*3,  greater  diam.  7'/>,  lesser  6*4  mill.  • 

Cinaloa  (larger  form)  and  Mazatlan  (smaller  form). 

A  menil)er  of  the  P,  ventrosuUt  group,  distinguished  from  vtintro- 
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constricted  behind  the  outer  and  basal  lips.  Suture  slightly  im- 
pressed, rather  abruptly  and  deeply  deflexed  in  front. 

Aperture  oblique,  oblong,  the  upper  and  basal  margins  subparal- 
lel;  outer  lip  reflexed,  its  inner  edge  bearing  a  concave  lamina 
ending  below  in  a  denticle ;  basal  lip  reflexed,  impinging  on  the 
umbilicus,  with  a  compressed  tooth  separated  from  the  lamella  on 
outer  lip  by  a  deep  squarish  sinus,  a  gentle  swelling  to  the  left  of  it. 
Parietal  wall  glazed  with  a  translucent  film,  and  bearing  a  long  V- 
ahaped  tooth,  the  outer  branch  of  which  is  short  and  not  connected 
with  the  upper  insertion  of  outer  lip. 

Alt.  5'5,  greatest  diam.  85,  lesser  7'5  mm. 

Type  in  collection  of  Mr.  John  Ponsonby  of  London.  It  is  said 
to  be  from  Mexico,  and  has  the  appearance  of  a  northern  Mexican 
shell. 

The  strong,  whitish  rib-strise,  narrow  and  nearly  regular  umbilicus 
with  spiral  groove  within  on  the  last  whorl,  and  the  aperture  much 
as  in  euglyptaf  Richardsoni  and  ventrostila,  are  a  combination  of 
characters  amply  sufficient  to  distinguish  this  species  from  other 
forms  now  known;  and  while  I  am  opposed  on  principle  to  the 
description  of  species  without  exact  locality  record,  it  seems  best  in 
some  cases  to  depart  from  this  salutary  rule.  I  do  not  think  any  one 
will  have  difficulty  in  recognizing  the  species,  as  no  other  Polygyra 
having  the  apertural  characters  of  this  one,  presents  a  similar  um- 
bilicus or  sculpture. 

EXPLANATION  OF  PLATES  II  and  III. 

Polygyra  Ponsonbyi  n.  sp.,  seen  from  below. 

Polygyra  Ponsonbyi  n.  sp.,  anterior  view. 

Polygyra  Ponsonbyi  u.  sp.,  aperture,  the  plane  of  peri- 
stome at  a  right  angle  to  line  of  vision. 

Polygyra  albicostulata  n.  sp.,  from  below. 

Polygyra  albicostulata  n.  sp.,  anterior  view. 

Polygyra  albicostulata  n.  sp.,  aperture,  the  plane  of  peri- 
stome at  a  right  angle  to  line  of  vision. 

Polygyra  euglypta  n.  sp.,  aperture,  the  plane  of  peristome 
at  right  angle  to  line  of  vision. 

Polygyra  euglypta  n.  sp.,  seen  from  below. 

Polygyra  euglypta  n.  sp.,  anterior  view. 

Polygyra  matermontana  n.  sp.,  anterior  view. 

Polygyra  matermontana  n.  sp.,  seen  from  above. 
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Fig.  12.  Polygyra  niaterniontana  n.  sp.,  seen  from  below. 

Fig.  13.  Polygyra  latispira  n.  sp.,  anterior  view. 

Fig.  14.  Polygyra  latispira  n.  sp.,  seen  from  below. 

Fig.  15.  Polygyra  latutpira  n.  sp.,  seen  from  above. 

Fig.  16.  Polygyra  latispira  n.  sp.,  aperture,  the  plane  of  peristome 
at  a  right  angle  to  line  of  vision. 
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DESCRIPTIONS  OF  NEW  SPECIES  OF  HOLLUSXS. 

BY  HENRY  A.  PILSBRY. 

Harginella  Veliei  n.  sp. 

Shell  obloDg,  the  body-whorl  tapering  (somewhat  Conus-like)  from 
the  rounded  shoulder  to  the  base,  spire  conic.    Surface  brilliant, 
enamelled    over    the    sutures  and  throughout,  pale 
olivaceous-buff,  slightly  bluish  around  the  middle  of 
body-whorl,  the  outer  lip  white.     Whorls  about  5, 
nearly  flat,  the  last  convex  above,  rather  flattened 
in  the  middle.     Aperture  about  four-fifths  the  length 
of  shell,  its  upper  half  narrow,  lower   half  about 
twice  as  wide ;  pale  buff  inside ;  outer  lip  slightly  re- 
tracted at  the  two  ends,  smooth  within,  thickened  by 
a  moderate  white  callus  outside,  which  is  not  pro- 
M,  r«/iaX2.     duced  upward  to  the  preceding  suture.     Columella 
bearing  four  plaits,  the  lower  three  subequal,  upper 
one  slightly  smaller  and  more  deeply  inserted. 
Alt.  15,  diam.  7*1 ;  alt.  of  aperture  12  mm. 
Alt.  14*6,  diam.  7*5;  alt.  of  aperture  11*8  mm. 
Boca  Ciega  Bay,  Florida  (Dr.  J.  W.  Velie!). 
This  species  resembles  M.  Hindsi  Petit  in  outline,  but  the  callous 
rib  of  the  outer  lip  is  not  continued  upward  as  in  that  species.     It 
is  notable  for  the  rather  slender  and  tapering  form  of  the  body- 
whorl  and  slight  inward  bend  of  the  outer  lip.     It  is  somewhat  re- 
markable that  so  large  a  Marginella  as  this  has  until  now  escaped 
notice  on  our  Florida  coast. 
Siphonalia  temiplioata  n.  sp. 

Shell  fusiform,  tapering  about  an  equal  distance  above  and  below, 
solid  and  strong,  gray  with  some  indistinct  brownish  patches.  AVhorls 
about  8,  nucleus  smooth  (partly  lacking  by  erosion);  5 J  later 
whorls  sculptured  with  cord-like  spirals  about  equal  to  their  inter- 
vals in  width,  about  11  in  number  on  penultimate  and  three  preced- 
ing whorls ;  last  1  i  whorls  having  short,  sometimes  indistinct,  sub- 
vertical  waves  at  the  shoulder,  the  preceding  whorls  merely  convex, 
with  no  vertical  folds.     Last  whorl  contracted  and  produced  at  base 
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as  usual,  the  siphon  nearly  straight,  a  little  recurved.  Aperture 
livid  brown  within,  contained  1*8  times  in  length  of  shell ;  outer  lip 
regularly  arched,  multilirate  within,  the  lirse  extending  to  within 
about  1 J  mm.  of  lip-edge ;  columella  concave  above,  straight,  verti- 
cal and  more  heavily  calloused  in  the  middle,  slanting  to  the  left 
below.     Alt.  47,  diam.  24  mm. 

Yokohama,  Japan. 

Allied  to  S,  fusoides,  fuj*colinea(a,  etc.,  but  in  this  species  the  ver- 
tical waves  of  the  shoulder  are  entirely  absent  on  the  spire;  the 
canal  is  nearly  straight. 

In  this  connection  it  may  be  well  to  call  attention  to  the  fact, 
kindly  communicated  to  me  by  Mr.  J.  Cosmo  Melvill,  that  Siphon- 
alia  Sieariisii  Pilsbry  is  identical  with  S.  pseudobuccinum  Melv.  and 
S.  hyperodon  Pils.  is  the  same  as  S,  Mikado  Melv.  Mr.  Melvill's 
names  were  proposed  in  the  Journal  of  Conchology  (Leeds),  V,  p.  348. 
Itohnoohiton  aipidaulax  n.  ip. 

8hell  oblong,  slightly  narrower  in  front,  moderately  elevated, 
carinnted,  the  side  slopes  nearly  straight.  Surface  somewhat  shin- 
ing, and  (a)  dark  olive  at  the  sides,  a  light  olive  band  dappled  with 
darker  spots  along  the  ridge,  or  (6)  light  dull  bluish  dappled  with 
brown,  and  with  some  snow-white  patches  on  valves  ii,  iii,  v  and  vi ; 
yellowish  at  the  apices  of  valves. 

Median  valves  not  beaked,  the  sutures  concave.  Lateral  areas 
well  defined,  but  only  a  trifle  raised,  sculptured  with  numerotts  di^ 
tinct,  unequal  radial  grooves,  not  extending  to  the  apex,  and  parted  by 
uneciual  spaces,  densely  sculptured  with  oblique  or  \ -shaped  scale' 
f^  thp  \**s  direeied  immrd  the  bfrnks^    Centrai 
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general  view,  the  girdle  appears  light  olive  with  an  ill-defined  dusky 
bar  opposite  each  valve. 

Length  18,  breadth  9  mm.  (exclusive  of  girdle).  Angle  of  di- 
vergence 119°. 

Panamic  region,  exact  locality  not  known. 

Specimens  of  this  elaborately  sculptured  Ischnochiton  were  re- 
ceived from  Mr.  W.  J.  Raymond  some  years  ago.  Mr.  E.  R.  Sykes, 
of  London,  has  kindly  compared  it  with  the  type  of/,  dispar  Sowb., 
and  informs  me  that  it  is  quite  distinct,  confirming  the  opinion  I 
had  already  formed  from  a  study  of  the  description  and  figures  of 
that  species.  From  other  West  American  species  it  is  readily  dis- 
tinguished by  the  peculiar  sculpture,  dorsal  keel  and  the  coloration 
of  the  girdle  scales. 

Sagda  (?)  Oabbi  n.  sp. 

Shell  depressed,  with  low,  conoid-convex  spire,  round  periphery 
and  somewhat  flattened,  convex  base,  rather  deeply  indented  around 
the  minute  umbilical  perforation  ;  solid  though  rather  thin  ;  whitish 
corneous  or  faintly  buff;  the  surface  rather  dull  though  shining, 
smooth  except  for  irregular,  very  faint  growth-marks.  Whorls 
about  6J,  convex,  slowly  widening,  the  last  decidedly  wider,  not 
descending  in  front.  Suture  impressed  and  narrowly  translucent- 
margined  below.  Aperture  sub  vertical,  a  little  oblique,  lunate ; 
peristome  evenly  curved,  sharp-edged,  the  cohimellar  margin  lined 
with  white  callus  inside,  and  reflexed  in  the  vicinity  of  the  umbilical 
perforation,  nearly  concealing  it. 

Alt.  7,  greater  diam.  11,  lesser  diam.  10  mm.  (Type). 

Alt.  8,  greater  diam.  12,  lesser  diam.  10*8  mm.  (specimen  in  Pon- 
sonby  Coll.). 

San  Domingo  (W.  M.  Gabb !). 

Compared  with  Helix  effusa  Pfr.  (Monographia,  V,  p.  105,  Tryon, 
Manual  II,  p.  163),  of  which  part  of  the  original  lot  collected  by 
Smith  are  before  me,  this  species  is  more  solid,  with  smaller  perfor- 
ation, smoother  surface  and  fewer,  more  rapidly  widening  whorls ; 
but  it  is  especially  distinguished  by  the  different  form  of  the  peris- 
tome. In  effxLsa  the  basal  lip  (in  a  ventral  view  of  the  shell)  is  seen 
to  bend  forward  in  a  broad  convex  lobe,  the  outer  point  of  the  curve 
extending  as  far  forward  as  the  insertion  of  the  outer  lip  ;  and  upon 
the  base  the  usual  direction  of  the  arcuate  growth-lines  is  reversed. 
Li  the  new  species,  while  there  is  a  slight  bend,  no  such  effuse  con- 
dition of  the  basal  lip  is  developed. 
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This  species  is  described  from  four  specimens  collected  bj  Gabb 
(the  types),  and  one  in  the  collection  of  Mr.  John  Ponsonby,  of 
London.  The  latter  is  slightly  larger,  and,  at  first  glance,  seems  to 
have  the  aperture  more  vertical,  but  this  is  caused  by  the  breaking 
away  of  the  upper  portion  of  the  lip-edge. 

The  columellar  callus  becomes  a  little  heavier,  slightly  convex, 
toward  the  lower  end  of  columella.  Upon  breaking  a  specimen  a 
minute  embryonic  shell  was  found.  The  species  is  therefore  prob- 
ably viviparous,  as  I  have  shown  some  other  species  of  Thysanophora 
and  Sagda  to  be.  The  callous  lining  of  the  interior  in  the  columellar 
region  is  conspicuous  in  this  species  but  absent  in  H.  effuia  Pfr. 
Both  species  seem  to  me  referable  to  Sagda  rather  than  to  ThyBano- 
phora;  but  the  two  genera  are  intimately  allied. 
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THE  BEES  OF  THE  GENUS  FEBDITA  F.  Smith. 
BY  T.   D.   A.   COCKERELL. 

In  attempting  to  teach  entomology  to  the  students  of  the  New 
Mexico  Agricultural  College,  the  difficulty  was  early  felt,  that  there 
existed  no  work  treating  in  an  adequate  manner  of  any  group  of 
insects  obtainable  in  the  vicinity.  While  it  was  possible  to  indicate 
the  outlines  of  the  subject  without  any  very  pr6found  knowledge  of 
the  insects  which  were  collected  and  studied,  it  appeared  to'the  writer 
that  this  superficial  method  of  work  could  not  lead  to  the  best 
results.  It  is  quite  true  that  an  ordinary  student  has  not  time  to 
master  even  the  families  of  insects ;  .but  the  writer  has  long  felt 
persuaded  that  the  plan  of  teaching  the  elements  without  entering 
into  detail  is  essentially  a  vicious  one,  calculated  in  extreme  cases, 
even  to  convey  a  totally  false  impression  of  the  true  lessons  of 
biology. 

In  the  first  place,  the  main  purpose  of  biological  study  in  educa- 
tion is  not  so  much  to  load  the  mind  with  information,  as  to  prompt 
a  habit  of  observation  and  deduction.  Owing  to  the  unfortunate 
trend  of  the  present  educational  system,  the  students  almost  inva- 
riably come  to  the  entomology  class  prepared  to  learn  by  heart  any 
lessons  that  may  be  assigned  to  them,  but  very  ill-prepared  to 
notice  what  has  not  been  actually  pointed  out.  It  is,  perhaps,  not 
an  exaggeration  to  say  that  the  average  junior  or  senior  student  in  a 
college  possesses  less  inclination  and  ability  to  notice  and  compare- 
than  a  child  of  from  five  to  ten  years  of  age. 

The  entomological  studies,  if  successful,  should  tend  to  break 
down  this  acquired  mental  habit,  and  restore  in  some  measure  the 
inquisitiveness  of  childhood.  Therefore,  nothing  can  be  worse  than 
limiting  the  student's  knowledge  by  what  may  be  written  in  a  text- 
book, and  checking  his  budding  interest  in  every  direction  by  "  I 
don't  know,"  with  the  implication  that  it  is  no  use  trying  to  find 
out.  The  idea  that  some  facts  are  to  be  regarded  by  the  student,, 
and  all  others  ignored,  is  an  entire  perversion  of  the  proper  spirit  of 
biological  inquiry. 

8 


20  PROCEEDINGS  OF  THE  ACADEMY  OF  [1896. 

Another  consideration  is,  that  after  all  the  cell,  the  individual 
and  the  species  are  the  three  natural  units  in  biology,  without  a  just 
conception  of  which,  all  reasoning  must  be  futile.  The  orders,  fami- 
lies, genera  ami  other  higher  groups  do  not  stand  at  all  on  the  same 
plane,  being  essentially  artificial  arrangements  for  convenience  in 
classification.  Consequently  a  student  who  might  be  thoroughly 
acquainted  with  the  higher  groups  and  ignorant  of  species,  would 
be  very  little  prepared  to  form  just  conceptions  of  the  phenomena 
of  life. 

When  these  ideas  dawned  upon  the  writer,  he  was  somewhat  dis- 
concerted to  reflect  that  in  the  whole  range  of  zoology  he  possessed 
an  intimate  acquaintance  with  only  two  series,  the  slugs  in  MoUusca 
and  the  Coccidse  in  Insecta.  Of  the  former,  which  might  have  been 
used  in  zoological  studies,  there  is  but  one  species  in  New  Mexico, 
and  that  not  found  in  the  neighborhood  of  the  college;  of  the  lat- 
ter, the  species  are  more  numerous,  but  very  unsuited  for  the  pur- 
pose required,  since  they  are  exceptions  to  almost  every  ordinary 
entomological  rule. 

It  is  perfectly  true,  that  there  already  exist  many  very  admirable 
monographs  of  North  American  insects  of  difiereut  groups ;  but 
there  are  two  reasons  why  even  the  best  of  these  do  not  entirely 
serve  our  purpose.  The  first  is,  that  comparatively  little  collecting 
has  been  done  in  southern  New  Mexico,  so  that  many  of  our  very 
common  species  are  even  unknown  to  science,  and,  therefore,  not  to 
be  found  in  the  monographs ;  the  second,  that  very  few  of  the  pub- 
lished writingH  contain  anything  like  a  careful  account  of  the  habits 
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with  flower-studies  undertaken  in  botany,  the  relations  between  bees 
and  flowers  being  among  the  most  fascinating  phenomena  in  natural 
history. 

The  present  essay  on  Perdita  is  the  first  step  toward  the  realiza- 
tion of  the  above  mentioned  ideal.  Imperfect  as  it  undoulitedly  is, 
it  has  grown  like  a  mushroom  under  the  hands  of  the  writer ;  so 
that  the  probability  of  finishing  the  whole  series  of  bee-genera  seems 
remote  indeed,  if  each  is  to  increase  in  a  similar  fashion.  Seventeen 
North  American  species  of  Perdita  were  known  before  the  writer 
began  to  study  them ;  of  these,  two  are  not  considered  valid,  but  66 
have  been  added,  bringing  the  list  up  to  seventy !  Thus,  in  number 
of  species  described,  Perdita  becomes  at  a  bound  the  largest  of  North 
American  bee  genera. 

MATERIAL   EXAMINED. 

By  far  the  greater  part  of  the  material  studied  has  been  collected 
by  the  writer  in  New  Mexico.  With  great  kindness,  Mr.  W.  J.  Fox 
loaned  a  series  of  specimens  containing  his  Lower  Californian  types, 
and  all  the  species  of  Cresson  except  ceplialotesy  as  well  as  several 
herein  described  as  new.  In  various  other  ways,  such  as  comparing 
types,  Mr.  Fox  has  throughout  the  whole  investigation  given 
invaluable  assistance.  Mr.  C.  F.  Baker  was  so  good  as  to  send  me 
the  specimens  he  and  his  wife  had  collected  in  Colorado,  which 
included  some  new  forms.  Mr.  C.  Robertson  has  given  some 
very  valuable  information  regarding  the  habits  of  the  two  eastern 
species.  Some  interesting  species  have  been  found  by  students  of 
the  college.  Miss  Mae  Gilmore,  Miss  J.  E.  Casad,  Mr.  Alfred  Holt 
and  Mr.  G.  Rhodes,  as  duly  indicated  below.  My  botanical  col- 
league, Professor  Wooton,  found  one  new  species. 

The  writer  has  seen  all  the  species  treated  of,  except  cephalotes, 
halictuluB  and  hicohr.  Of  the  70  species,  26  are  known  in  both 
sexes,  26  only  in  the  $ ,  18  only  in  the  ? .  23  are  at  present  only 
known  from  uniques.  The  flower- visiting  habits  of  60  species  are 
known.    The  nesting  habits  are  as  yet  unknown. 

CHARACTERS   USED. 

It  is  hoped  that  those  who  may  have  occasion  hereafter  to  describe 
species  of  Perdita  will  read  this  section,  as  a  study  of  the  published 
descriptions  shows  that  some  important  characters  are  almost  always 
omitted. 
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The  coloration  of  the  head  and  thorax  is  black,  green  or  blue ; 
frequently  the  parts  are  not  colored  alike,  the  metathoraz  especially 
being  usually  bluer  than  the  mesothoraz  and  scutellum.  The 
metallic  color  does  not  extend  on  to  the  abdomen,  except  to  a  slight 
extent  in  interrupta.  The  sculpture  of  the  metallic  portions  differs, 
and  a  good  character  is  found  in  the  smoothness  or  otherwise  of  the 
mesothorax ;  in  some  it  is  very  smooth  and  shining,  in  others  gran- 
ular or  striatulate  and  comparatively  dull.  The  dulness  or  other- 
wise of  the  front,  and  the  punctation  of  the  area  close  to  the  ocelli, 
may  also  be  used. 

The  pale  markings  may  be  absent;  when  developed  they  are 
from  pure  white  to  deep  yellow,  never  red,  though  the  yellow  of 
many  males  may  be  reddened  by  cyanide.  The  reddest  color  ob- 
served is  in  the  bright  orange-rufous  of  the  latter  end  of  the  abdomen 
in  crotonis,  and  the  orange-rufous  legs  of  foxi.  The  abdomen,  as  in 
latior,  may  be  bright  ferruginous.  These  colors  are  entirely  differ- 
ent from  the  scarlet  induced  by  cyanide.  In  some  species  which 
live  on  yellow  flowers  (luteola,  beata,  larrece)  the  whole  body-color 
is  deep  yellow,  the  dark  markings  being  reduced  to  a  minimum. 
No  species  is  known  similarly  white,  nor  is  any  species  all  rufous 
like  some  forms  of  Nomada. 

The  head  may  be  comparatively  small,  round,  or  broader  than 
long  or  longer  than  broad ;  in  some  species  it  is  very  large  and  sub- 
quadrate.      The  males  may  or  may  not  have  a  conspicuous  tooth  or 
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males.  There  is  also  a  marked  sexual  difference  in  the  mandibles 
of  verUralia,  The  tongue  differs  in  length  and  in  the  degree  of 
development  of  the  hairs.  As  will  be  seen  below,  the  tongue  has  on 
two  or  three  occasions  proved  useful  in  distinguishing  allied  forms 
(as  affinis  and  senedonis),  but  it  has  not  been  studied  throughout 
the  series.  In  one  instance,  a  useful  distinction  was  found  in  the 
relative  lengths  of  the  joints  of  the  maxillary  palpi. 

The  form  of  the  cljpeus  differs  very  much  both  between  the  spe- 
cies and  the  sexes  of  the  same  species  (e.  g.,  ventralU).  For  conven- 
ience I  have  compared  the  shapes  noted  to  the  outlines  of  different 
kinds  of  hats. 

The  degrees  of  hairiness  of  the  face  and  cheeks,  as  also  of  the 
thorax  (especially  of  the  mesothorax)  offer  useful  characters.  The 
hairs  are  usually  white,  but  may  in  part  be  grayish  or  brownish,  or 
even,  in  a  yellow  species  (Jbeata),  yellow.  They  are  very  rarely 
(alboviUata)  dense  enough  on  the  face  to  obscure  the  markings. 

The  antennae  present  different  grades  of  color  (usually  paler  be- 
neath) from  yellow  and  orange  to  black.  In  the  albipennia  group 
the  color  of  the  flagellum  has  served  to  distinguish  the  males  of 
allied  forms. 

The  face  markings  at  first  seem  complicated  and  hard  to  describe, 
but  are  easily  reduced  to  a  simple  system.  The  face  may  be  wholly 
dark,  but  if  the  pale  marks  are  much  reduced  they  are  generally 
seen  to  linger  last  upon  the  clypeus.  An  exception  to  this  is  found 
however  in  semicceridea,  with  its  shining  yellow  mark  on  each  side 
of  a  perfectly  dark  clypeus.  The  clypeus  may  be  wholly  light, 
usually  retaining  a  black  dot  on  each  side  near  the  margin.  The 
clypeal  dark  markings  appear  frequently  in  the  form  of  two  longi- 
tudinal black  bars,  as  in  numerata,  , 

The  lateral  light  markings  of  the  face  are  commonly  triangular, 
the  inner  angle  being  about  opposite  the  dot  on  the  clypeus,  and  the 
upper  angle  usually  on  a  level  with  the  autennal  socket  on  the 
orbital  margin.  Sometimes  the  lateral  mark  extends  up  along  the 
margin  of  the  orbit  much  further ;  and  it  may  terminate  variously, 
being  either  pointed  or  truncate.  The  shapes  of  the  lateral  face 
marks  afford  excellent  specific  characters. 

Above  the  clypeus,  between  its  upper  border  and  the  level  of  the 
antennsB,  is  the  supraclypeal  mark,  which  differs  very  much  in  its 
degree  of  development,  and  even  in  its  shape  in  some  allied  species. 
It  may  be  produced  upward  in  the  median  line  to  an  enlarged  yel- 
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low  mark  on  the  front,  the  frontal  marky  but  this  is  not  very  com- 
mon. 

Finally,  just  below  each  antenna  may  be  a  small  subtriangular 
mark,  which  I  have  called  the  dog-ear  mark,  because  of  its  resem- 
blance to  the  ear  of  a  hound,  first  observed  in  the  ^  form  described 
as  canina. 

In  the  males  the  face  is  frequently  all  yellow  or  white  up  to  the  level 
of  the  antennae;  and  then  good  characters  are  found  in  the  degree  of  ita 
further  upward  extension,  and  in  the  form  of  its  upper  limit. 

The  face  markings  are  nearly  always  conspicuously  different  in 
the  sexes,  but  not  so  in  albovittata  and  the  albipennis  group,  nor  in 
luteola,  nor  the  tezana  group. 

The  pale  markings  of  the  thorax  are  confined  to  different  degrees 
of  yellow  on  the  prothorax,  often  affording  good  characters,  and 
occasional  very  characteristic  yellow  patches  on  the  pleura,  except 
in  mexicanorum,  which  has  a  yellow  postscutellum,  and  IvteicepSy 
which  has  a  little  yellow  on  mesothorax  and  scutellum.  Two  spe- 
cies, punctosignata  and  cephalotes,  have  the  thorax  yellow  with  black 
markings ;  marcialis  has  it  yellow  with  green  markings,  the  meso- 
thorax being  green  with  yellow  lateral  margins. 

The  wings  may  be  simply  hyaline  or  milky-hyaline,  or  slightly 
smoky;  never  really  dark  and  never  spotted  or  banded.  The 
nervures  and  stigma  may  be  dark  brown,  light  brown,  yellowish  or 
colorless ;  the  stigma  is  usually  hyaline  centrally.  In  the  texana 
group  the  stigma  is  hardly  developed. 
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The  legs  may  be  dark  or  yellow,  or  variously  itaarked  with  these 
colors,  and  the  proportions  of  dark  and  light,  though  variable, 
afford  good  characters  within  reasonable  limits.  The  anterior  tibise 
are  usually  yellow  in  front  at  least. 

The  abdomen  differs  somewhat  in  shape,  and  may  be  either  wholly 
dark  or  variously  banded  or  spotted.  In  every  case  it  should  be 
carefully  described,  and  the  color  of  the  ventral  surface  should  also 
be  mentioned. 

The  ^  genitalia  differ  in  one  or  two  species  I  have  examined,  but 
I  have  not  studied  them  sufficiently  to  be  able  to  introduce  them 
into  the  classification. 

In  addition  to  the  above  structural  and  colorational  characters, 
too  much  stress  cannot  be  laid  on  the  importance  of  noting  the 
exact  localities  and  the  flowers  visited.  Without  the  assistance 
derived  from  such  information,  it  would  have  been  impossible  to 
unravel  the  mentzelue  series,  or  satisfactorily  arrange  the  forms 
allied  to  affinis.  Further,  facts  of  this  kind  are  invaluable  in  the 
difficult  task  of  correctly  associating  the  sexes. 

The  time  of  flight  should  also  be  carefully  noted.  Some  species 
are  vernal,  others  (the  great  majority)  fly  in  late  summer  and 
autumn. 

GEOGRAPHICAL  AND  VERTICAL  DISTRIBUTION. 

The  species  of  Perdita  are  characteristic  of  the  arid  region  of 
North  America.  Of  the  70  species,  49  are  found  in  New  Mexico, 
and  of  these,  no  less  than  34  are  in  the  Mesilla  Valley,  in  the  Middle 
Sonoran  (=  lower  part  of  Upper  Sonoran)  zone,  at  3,800  feet. 
Ascending  the  Valley  of  the  Rio  Grande,  four  species  were  taken 
at  San  Marcial,  one  at  Socorro  and  nine  at  Albuquerque,  but  at  none 
of  these  places  was  more  than  a  few  day's  collecting  done.  One 
species  was  found  at  San  Augustine,  on  the  east  side  of  the  Organ 
Mountains,  but  has  since  been  observed  in  the  Mesilla  Valley. 
There  can  be  no  doubt  that  Perdita  abounds  throughout  the  Upper 
Sonoran  zone  in  New  Mexico. 

At  Santa  F^,  7,000  feet,  in  the  transition  zone  of  New  Mexico,  a 
good  deal  of  collecting  was  done  in  two  seasons,  but  the  species  of 
Perdita  do  not  appear  to  be  so  numerous  as  in  the  Upper  Sonoran. 
Only  seven  species  were  taken,  although  one  or  two  were  very 
numerous  in  individuals.  In  the  mid-alpine  zone  no  species  were 
seen,  either  in  New  Mexico  or  in  the  three  years  residence  in  Colo- 
rado. 
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In  Colorado,  species  of  Perdita  have  been  found  at  La  Junta, 
Fort  Collins,  Estes  Park  and  Glenwood  Springs.  On  August  12, 
1887,  I  found  a  species  at  Cottonwood  Creek,  Pleasant  Valley,  Fre- 
mont County,  Colorado  ;  it  was  sent  to  Mr.  Asbmead,  but  the  species 
was  not  determined.  In  my  note-book  I  recorded  that  it  was  3i  mm. 
long,  head  black,  thoral  gray,  abdomen  red-brown ;  surely  it  was  a 
new  s|)ecies,  different  from  any  herein  described.  A  few  species  of 
Perdita  have  been  found  in  other  parts  of  the  west — three  in  Lower 
California,  three  io  California,  three  in  Nevada.  Two  are  known 
from  Texas,  one  from  the  State  of  Chihuahua,  Mexico.  Two 
vaguely  from  Mexico. 

In  the  Eastern  States,  Perdita  is  represented  by  only  two  species, 
oclomacuUita  of  the  northern  region,  from  Illinois  to  New  Hamp- 
shire;  and  ob&rurata  in  the  south,  Georgia  and  Florida.  One  of 
the  Rocky  Mountain  species,  albipennis,  extends  northeastward  to 
South  Dakota. 

As  regards  vertical  distribution,  one  species,  iphanralcect,  extends 
from  the  Mesilla  Valley  to  Santa  F6,  but  the  Santa  F^  form  is  an 
easily  distinguishable  race.  P.  lepachidis  extends  unaltered  from 
Socorro  to  Santa  F^* ;  and  zebrata  and  chamctdaraehas  extend  from 
Albuquerque  to  Santa  F^.  P.  aiistini  and  bigelovics  extend  from 
the  Mesilla  Valley  to  Albuquerque. 


THE   FLOWERS   VISITED. 


It  may  be  laid  down  as  a  general  rule  that  each  species  of  Perdita 
visits  normally  but  one  species  of  flower,  but  occasional  speci- 
mens may  be  found  on  flowers  to  which  they  do  not  normally  belong. 
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tuuitj  has  not  offered  to  make  excursions  to  determine  this  at  the 
right  season,  and  we  can  only  surmise  that  some  of  the  uniques 
taken  on  Verbedna,  Bigelovia,  etc.,  will  be  hereafter  found  abun- 
dantly attached  to  some  other  plant  in  the  neighborhood. 

The  flowers  visited  are  cited  in  their  systematic  order,  following 
the  arrangement  of  Engler  and  Prantl,  as  recently  adopted  in  the 
A.  A.  A.  S.  list.  The  number  of  known  Perdita  flowers  is  25,  of 
which  13,  more  than  half,  are  Composite.  Twelve  species  of  flow- 
ers have  furnished  more  than  one  Perdita  species,  the  greatest  num- 
ber (12)  being  from  Bigelovia  vnightiL 

It  is  to  be  explained  in  reference  to  the  names  used  for  the  flow- 
ers, that  the  writer  is  in  favor  of  using  the  earliest  generic  name  in 
every  case,  when  not  preoccupied  by  a  valid  homonym ;  and  also 
the  earliest  specific  name  when  not  preoccupied  by  a  valid  homonym 
in  the  same  genus.  But  he  is  entirely  opposed  to  the  practice  of 
displacing  names  because  antedated  by  synonyms,  which  are  not 
and  never  were  deserving  of  recognition ;  and  he  does  not  consider 
a  varietal  name  invalid  because  previously  used  for  a  different  spe- 
cies, or  a  variety  of  a  different  species,  in  the  same  genus.  He  thus 
objects  to  the  substitution  of  Chondrophora  for  Bigelovia  (or  Bige- 
lowia)y  or  of  Covillea  for  Larrea.  Likewise  of  var.  pilosus  for  var. 
villo9U8  of  Asfer  ericoides, 

SALICACEiSES. 

(1).  Salix.  The  willow-frequenting  bees  at  Las  Cruces  in  May 
ace  Perdita  salicist  P,  immeratay  Andrena  aalicinella  Ckll., 
Andrena  n.  sp.,  Halictua  sp.,  and  Prosopis  sp.  P.  salieis 
abounds,  but  of  numerata  only  one  was  taken. 

AMARANTHACEiSES. 

(2).  Cladothrix  cryptantha  S.Watson.  P,  cladothncis  abounds 
on  this ;  it  was  rather  surprising  to  find  so  simple  a  flower  so 
abundantly  visited  by  a  particular  species  of  bee.  The  genus 
Cladothrix  has  cited  in  the  Index  Kewensis  only  two  species, 
both  from  Western  North  America. 

NYCTAQINAOEJE. 

<3).  Wedelia  incarnata  (L.)  Kuntze.  Visited  by  P,  pectidis. 
The  Boerhaavia,  common  at  Las  Cruces,'is  not  visited  by  Per- 
dita; while  the  large  purple  mirabilis  is,  of  course,  a  moth 
flower,  and  is  visited  by  Deilephila  lineata. 
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CLrxjMR  !»CRKrL.\TA  Punh.  Tliis  u  noc  fband  growing  wild 
%t  Ijm  Cmres,  hac  it  ahoun«ii  frnm  Albaqaerqoe  to  Sftnta  F^ 
aiki  northward  into  Colorado,  being  finted  in  gnat  niunben 
bT  Pfrdiia  lehntiu  There  k»  %  not  aAoomiiioa  white-flowered 
form  ^  C  fdhifUtraj  which  I  obaerred  At  Wntrooi^  N.  M^  mod 
och^r  places*. 

While  P.  t^Mata  l§  the  onlj  PerdUa  of  the  Ci^oMC,  it  has  to 
cr>iDpete  with  oamerrMU  bees  of  other  geiierm.  At  Santa  Ff» 
on  Au;put  2d,  I  noted  that  Xcmia  pwief oia  was  in  full  Ibree  Oo 
the  Cfwme,  ita  hind  legs  loadeii  with  the  green  pollen.  Other 
(llfiomft  been  at  .Santa  Fe  are  Mtleda  mimnda^  Aidkapkam^ 
M^ga^Ue,  3ieiU¥)d^Ji  and  Bombut.  At  Alboquenjae  a  Oi/> 
litifpns  '\n  common  on  the  CUome ;  and  I  saw  at  this  localitj 
on  Aii^put  1 0th,  a  humming-bird  visiting  it. 

USOUMIKOSiB. 

pRri«r>prfl  juLiFix>BA  var.  c>LAXDri.o««A  (Torrej).  The  nie»> 
quite  fumixhea  Perdita  exrlaman*  and  P.  punciatignatA,  Mr. 
Alfred  Flolt  has  aLso  taken  an  Anthidium  on  mesquite  at  Laa 
Crurea. 

It  will  \te  noted  that  the  generic  name  of  this  plant  is  the 
same  as  that  of  a  genus  of  bees.  This  inconvenience  might  be 
avoide«l  bj  spelling  the  bee-genus  Prompis,  as  has  already 
lieen  done  by  Mr.  Ashmead  ^Hvm.  Colo.,  p.  31).  The  botan- 
ical genus  has  ttriority.  The  mesquite  extends  in  modified 
form  t/>»#-a-l€veI  in  the  neotrr)pical  region  ;  it  is,  in  fiict,  ( 
tially  a  nerjtropical  type. 

ZTOOPHTLLACEf. 
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common  at  Santa  F^,  but  yields  no  Perdita,  The  constancy 
of  PerdUa  spp.  to  their  proper  flowers  was  well  illustrated  at 
Albuquerque,  where  on  the  Croton  was  only  P.  crotonis,  while 
on  the  Cleome  only  8  paces  distant  was  only  P,  zebrata.  At 
Las  Cruces,  Croton  neomexicanus  is  common,  but  I  found  on 
it  no  Perdita,  or  even  bees,  only  Larridse  and  especially  PAi^ 
anthidfz,  including  Aphilanthopa  taurulua.  This  was  on  Sep- 
tember 25th,  and  only  staminate  flowers  were  to  be  found. 
Croton  is  a  very  large  genus,  with  many  neotropical  species, 
but  also  found  in  the  tropics  of  the  Old  World. 

MALVACEiSES. 

(9).  Sph^ralcea  angustifolia  Spach.  Abundant  and  variable 
from  Las  Cruces  to  Santa  F^,  in  the  former  locality  furnish- 
ing P.  latior  and  P.  aphieralcece ;  in  the  latter  a  distinct  race 
o{ sphc^alcece.  At  Santa  F^  the  Sphceralcea  is  visited  also  by 
Epeolus,  BombuSt  ColleteSy  Melissodes,  etc.  At  Las  Cruces  it 
is  principally  visited  by  Diadasia, 

LOASACEiSES. 

(10).  Mentzelia  nuda  (Pursh)  Torr.  and  Gray.  Visited  at  Santa 
F^  by  P.  mentzelicBy  and  at  Albuquerque  by  P.  pallidior  and 
pulchrior.  It  is  a  favorite  Bomhua  flower.  The  genus  goes 
south  to  Chili. 

UMBELLIFERiSES. 

(11).  Hydrocotyle  umbellata  L.  Mr.  Robertson  reports  P. 
o6«ciiratofrom  this.  I  have  never  myself  found  any  Perdita 
on  an  Umbellifer. 

SOLANACEiSES. 

(12).  Cham^esaracha  coronopus  (Dunal)  A.  Gray.  P.  chamcB' 
8arach<B  abounds  on  this  at  Albuquerque,  and  was  also  taken 
on  it  at  Santa  F^.  The  genus  is  a  small  one,  the  Index 
Kewensis  cites  1  Texas,  Mexico,  2  California  (here  including 
our  coronopus),  1  Mexico,  and  1  Japan.  Thus  it  is  not  ap- 
parently of  neotropical  origin. 

COMPOSITJE. 

(13).  Gutierrezia  SAROTHKiE  (Pursh)  Britt.  and  Rusby.  At 
Albuquerque  were  found  on  this,  one  each  of  P.  austini, 
gutierrezicB  and  pallidior — the  last  doubtless  accidental. 

(14).  Gutierrezia  sarothrje  var.  microcephala  (Gray)  Coul- 
ter. This  is  common  at  Las  Cruces,  and  has  furnished  P. 
augtini,  semicrocea,  luteola,  phymatct,  tarda  and  eladothrids. 
On  September  25th,  a  single  9  verbesincB  was  also  taken  on 
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it,  but  this  was  undoubtedly  accidental,  as  verbeaituE  was 
extremely  numerous  on  Verbetina  close  by,  and  if  it  had 
anything  to  gain  by  visiting  OtUierrezia,  it  would  he  seen 
there  more  than  once. 

The  genus  Outierrezia  goes  south  to  the  Magellan  Strmit 
region.  It  is  moderately  numerous  in  species  in  the  Mexican 
(Sonoran)  region  and  arid  region  of  the  U.  S.,  and  again  ia 
in  the  southern  part  of  the  neotropical  r^on,  as  far  north 
as  Chili. 

(15).  SoLiDAGO  CANADENSIS  L.  Figl.  This commou  Groldcn-rod 
has  a  wide  range  over  the  continent,  and 
extends  from  Las  Cruces  to  Santa  F4, 
being  usually  seen  on  or  about  the  ace> 
quia  banks.  Mr.  Robertson  records  it  as 
one  of  the  plants  visited  by  P.  oetomaeu" 
lata  in  Illinois;  in  Colorado  Mr.  Baker 
has  taken  from  it  bakercB,  affinis,  Bexmae* 
ulata  var.  and  reetanguiaicL,  At  Las 
Cruces  it  furnished  fair  numbers  of  semt- 
erocea,  and  a  single  grandiceps.  It  is 
worthy  of  note  that  it  is  not  at  all  visited 
by  luieola,  or  indeed  any  of  the  Bigehvia 
species  except  Bemicroeea, 
Fig.  1. 

(16).  BiOELOViA  WRiGHTii  GrajT.  Fig.  2.  This  is  the  very  abund- 
ant Bigelovia  of  comparatively  dry  sandy  ground  between  the 
river  bottoms  and  the  benches  at  Las  Cruces  and  Albuauer- 
que,  N.  M.  Hitherto  it  had  been  confounded  bv  us  with  B. 
rtubyi,  owing  to  a  specimen,  apparently  quite  identical  with 
our  plant,  having  been  so  name<l  at  the  California  Academy 

i      i  ftf  ^T**r^<^.  A  ?    f  W?*!9  Sf>TT^<»whftt 
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ties  of  a  pretty  Cbalcidid,  Orasema  viridis  Ashmead  (Det. 
Dep.  Agric).  The  latter  is  new  to  the  U.  S.  Fauna,  having 
been  only  lately  described  from  a  specimen  found  at  Tepic, 
Mexico  (Proc.  Cal.  Ac.  Sci.,  1895,  p.  553). 

At  Las  Cruces  I  found  on  B.  wrightii  plenty  of  P.  luteola 
especially,  accompanied  by  semicrocea,  ceneifrons,  phymatcBf 
fallax,  bigelovice,  nitidella,  austini,  while  cladothrids,  pulch- 
rior,  maculipes  and  pellueida  were  occasional.  Here  the 
flowers  are  peopled  by  the  same  species  of  ant,  Tapinoma 
anale  Andr^  (det.  Ernest  Andr^)  as  was  found  on  them  at 
Albuquerque ;  its  color  is  such  as  to  render  it  inconspicuous. 
Three  species  of  beetles  are  particularly  noticed  on  the  flow- 
ers, Cnauliognathus  scutellaris  Lee,  Cromdiua  pulchellua 
Lee,  and  Clerus  abruptua  Lee.  (det.  Wickham),  of  which 
the  first  two  are  yellow  like  the  flowers,  with  some  black ; 
and  the  last  (appearing  in  October)  is  beautifully  marked 
with  red,  resembling  At  &  glance  Sphcerophthalma  heterochroa, 
which  is  found  in  the  same  vicinity,  though  never  on  flow- 
ers. Sundry  Coccinellidse,  Chrysomelidse  and  Bruchidse  also 
frequent  the  flowers.  Some  Heteropterous  insects  found  on 
the  flowers  are  colored  yellow  to  escape  observation  ;  one  of 
these,  Phymata  faaciata^  is  predaceous,  and  a  serious  enem^  of 
the  bees.  So  there  are  also  yellow  or  yellowish  Thomisidse, 
and  certain  Bombyliidse  and  Trypetidse  among  the  Diptera 
which  visit  the  Bigelovia  flowers  are  more  or  less  strongly 
yellow — more  especially  the  beautiful  little  Phthiria  aulphu- 
rea  Loew  (see  Psyche,  January,  1895,  p.  188).  Among 
Hymenoptera,  besides  various  bees,  are  found  several  Phil- 
anthidse,  Scoliidse,  Eumenidse,  Chalcididse,  Chrysididse,  etc., 
some  of  the  species  being  new  or  rare  in  collections,  for  ex- 
ample, Aphilanthops  taurulus  Ckll.,  A,  quadrinotatus  Ashm. 
(heretofore  only  known  from  a  specimen  found  at  Denver, 
Colo.),  Acanthochalcis  nigricans  Cam.,  and  Chrysis  mesillcs 
Ckll.  The  genus  Bigelovia  belongs  especially  to  the  arid 
region,  but  there  are  two  species  in  Ecuador. 

(17).  Chrysopsis  villosa  (Pursh)  Nutt.  This  is  properly  a 
mountain  plant  (abundant,  for  example,  in  the  mid-alpine 
of  Colorado),  but  several  vigorous  plants  are  growing  in  a 
dry  watercourse  near  the  N.  M.  Agricultural  College,  the 
seeds  having  doubtless  been  washed  from  the  Organ  Mount- 
ains. On  one  of  these  I  caught  the  unique  of  P,  vespertilio. 
At  Santa  F^  I  watched  some  Chryaopsia  vUlosa^  but  only  got 
one  spedmen  of  an  Anthophora. 

(18).  Aster  ericoides  var.  villosus  (Michx.)  Torn  and  Gray. 
Mr.  Robertson  reports  this  as  visited  by  P,  octomaculata. 
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(19).  Aster  canescens  var.  viscoaus  (Nutt.)  Gray.  Fig.  3.  At 
Las  Cruc^  this  is  freely  visited  by  P. 
(Uteris.  Two  species  of  Aster  which  are 
common  at  Las  Cruces,  A.  spinonts  and  A. 
hesperius,  have  produced  do  Perdita.  The 
former  is  a  weed  of  waste  grounds,  the 
latter  occurs  on  the  acequia  banks,  so 
they  may  not  be  natives  of  the  immediate 
region.  It  has  occurred  to  me  that  by 
watching  the  bees  on  a  flower,  some  evi- 
dence might  be  obtained  afl  to  the  length 
of  time  the  flower  has  grown  in  the  load- 
ity.  Thus,  to  take  an  extreme  class  of 
cases,  garden  exotics  are  visited  by  com- 
paratively few  bees,  and  of  course  have 
none  peculiar  to  them,  as  P,  asterU  to 
P     Q  Aster  canescens  var. 

(26)  i     Lep  A  cii  Vfl  T  A  t  i  I :  r  i  >  i .  I  ames  )  U  ray . 
ViiitfHl  by  P.  ifpnch  itiui ;   alflO,  at 

dtitla  Ff ,  by  yMiitAotits,  AgapoH^* 
Hatiettu  and  B^mbtx. 

HKLlAj*THttS  ASffNUOl*  L.       Flfl*  4 

The  sunflower  it  the  flower  m  /', 
aibip€ttms;  very  rarely  a  verbemm 
may  alwi  tie  found  ujion  it.  Other 
•utjflf)  W(tr  beca  are  P*murgu»^Afelis' 
mtlfi  and  .4»ilr#Tia,  alt  at  Laa 
Cruc(*3t,  Pkymain  (iUr^ixia  al«i 
iicciiri  on  the  nunnowt^r  headn. 
It  \fito  be  n{)t4Ml  ihnt  tlir  Andrtun 
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The  yellow  bug  Phymata  faseiata  Gray, 
abounds  on  the  Verbesina;  on  September  28th, 
I  found  one  which  had  caught  a  P.  verbesince. 
This  Phymata  not  only  preys  on  bees,  but  the 
butterfly,  Lyccena  exilis,  the  house  fly,  Muaca 
domestica,  and  doubtless  many  other  insects. 
Another  enemy  of  bees  which  is  found  on  Ver- 
besina is  a  Thomisid  spider;  on  September 
22d,  I  found  one  of  these  had  caught  a  P, 
verbesince. 

There  are  various  other  Verbesina  bees,  in- 
cluding the  pretty  Agapostemon  melliventris, 
which  also  appears  in  the  spring,  then  visiting 
Sisymbrium  and  Streptanthus. 

BiDENs  ARisTosA  (Michx)  BHtt.,  (=  Core- 
opsis ARiSTOSA  Michx).  Mr.  Robertson  cites 
this  as  visited  by  P,  octomaculata. 


39 


(23). 


}?  IG.  5. 


(24). 


Senecio  douglasii  DC.     On  this  Professor  Wooton  found 
P,  senedonis,  as  also  an  Afidrena  and  other  bees. 

(25).  Pectis  papposa  Gray.  This  is  visited  by  P.  pectidiSy  but 
cladothricis,  fallax  and  biparticepsh&ve  also  been  taken  on  it, 
while  once  only  a  luteola  was  seen  in  the  net  after  sweeping 
Pectis,  The  flowers  are  frequented  by  an  ant,  Dorymymiex 
pyramicus  Rog.  (det.  Andr^).  One  also  finds  upon  them 
Panurgus  (commonly)  and  Epeolus  (rarely),  as  well  as  sun- 
dry PhilanthidsB  and  Bombyliidse,  etc. 
The  genus  Pectis  has  many  neotropical  species,  extending 
even  south  to  the  Argentine  Republic.  It  has  also  West 
Indian  representatives  in  Cuba,  San  Domingo  and  Curayoa. 

In  reviewing  the  above  list  of  plants,  it  will  be  readily  seen  that 
Perdita  does  not  uaually  frequent  the  boreal  type^  of  flowers,  but 
rather  those  which  extend  northward  from  the  neotropical  region. 
This,  taken  with  the  known  distribution  of  the  genus,  strongly  sug- 
gests that  in  the  main  we  have  to  do  with  an  austral  series  of  types, 
which  have  spread  northward  and  become  largely  differentiated 
into  species  since  the  glacial  epoch.  P.  octomaculata,  however, 
must  be  looked  upon  as  a  survival  from  preglacial  times;  and 
here  it  is  especially  significant  that  affinis  and  senecioniSf  which 
more  especially  represent  octomaculata  in  the  west,  are  the  very  ones 
which  visit  boreal  flowers,  Solidago  and  Senecio  to  wit.  Further, 
bakerce  which  does  indeed  visit  Solidago  also,  shows  every  indication 
of  being  a  recent  derivative  from  the  Cleome  type  zebrata ;  an  in- 
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Stance,  in  fact,  of  the  neotropical  immigrants  adapting  themselTea 
through  modification  to  subboreal  conditions. 

Another  thing  that  deserves  notice  is  the  relationship  between  the 
size  of  the  bees,  the  length  of  their  tongues,  and  the  kinds  of  flowers. 
It  would  appear  that  a  longer  tongue  is  not  always  developed  inde- 
pendently to  meet  requirements,  but  that  the  total  size, of  the  bee 
may  be  increased,  and  with  it  the  tongue.  Or  conversely,  the  size 
of  the  bee  may  be  reduced.  Speculations  of  this  kind  are,  perhaps^ 
not  very  profitable,  but  it  will  be  advantageous  to  give  the  facts 
which  suggest  them. 

Close  to  the  N.  M.  Agricultural  College  Verbeaina  eneelioides  and 
Bigelovia  wrightii  grow  in  the  utmost  profusion.  In  September  col- 
lections were  made  off  both,  the  plants  being  but  a  few  yards  from 
one  another,  with  the  following  results: — 

Verbi»ina  : — Perdita,  Calliopais,  Panurgus,  Melis^es^  Cctlxoxy$^ 
Andrena,  Epeolus ;  but  on  October  5th  when  the  Bigelovia  was  getting 
over,  Halictui  ligatns,  H.  pectoraioides  and  Agapostemon  melliven- 
tris. 

Bigeix>via: — Perdita^  Agapostemon,  Anthophara  (small  species)* 
Megaehile  (one),  Colletea,  Haitdus  i  ^  Haiictus  dulttis  9  ,  Proiopi*^ 
Xomia  nevadeiufif. 

Thus  it  will  be  seen  that  the  bees  of  these  two  plants  were  almost 
entirely  of  different  genera  in  ^September,  those  on  the  Verbetina 
being  Apidie  with  few  exceptions,  those  on  the  Bigelovia  largely 
Andrenidie.  But  as  the  Bigelovia  began  to  be  over,  the  large 
AndreuidaB  visited  the  Verbesina,  which  had  given  a  second  crop 
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the  Style  at  the  base  of  a  narrow  tubular  corolla,  and  as  it  accu- 
mulates it  rises  up  iuto  the  wider  part  of  the  corolla  where  it  is  ac- 
cessible to  the  most  short-lipped  insects,  and  where  the  anthers 
shelter  it  from  rain." — (Hermann  Miiller).  In  the  Bigelovia,  Aster 
and  Solidago  the  tube  is  seen  to  be  narrow,  permitting  the  rapid 
rise  of  the  nectar,  and  probably  preventing  the  insertion  of  the 
tongue  of  large  bees.  Hence,  these  flowers  are  visited  only  by  the 
smaller  species  of  Perditay  with  other  small  Apidse  and  Andrenidse. 
In  Verbesina  and  Helianihus  the  tube  is  wider,  doubtless  permitting 
the  larger  bees  to  readily  insert  their  tongues ;  but  it  it  is  narrower 
at  the  neck  than  Bigelovia  or  Solidago,  preventing  small  insects 
from  so  readily  thrusting  their  heads  inward  to  stretch  for  the 
nectar.  The  wider  tube  also  may  prevent  the  nectar  from  rising  so 
far,  while  in  Helianihus  there  is  a  large  bulb  to  contain  it. 

Solidago  canadensis  is  commonly  cultivated  in  gardens  in  Europe 
and  there  H.  Miiller  mentions  only  flies  as  visiting  it  (Fertilization 
of  Flowers,  p.  321),  though  he  gives  a  further  reference  to  a  paper 
which  I  have  not  seen.  With  us,  as  has  been  shown,  it  is  native 
and  visited  by  several  bees. 

THE   NATURE   OF   SPECIFIC   DIFFERENCES. 

It  is  a  commonplace  observation  that  specific  characters  are  of 
all  kinds,  and  may  be  either  strongly  marked  or  difficult  to  discern. 
A  very  small  amount  of  study  teaches  us  that  there  is  no  essential 
difference  between  those  characters  called  specific  and  those  called 
varietal;  in  fact,  the  very  same  kind  of  diflerence  which  marks 
species  in  one  group,  may  only  mark  varieties  or  mutations  in 
another.  Thus  we  come  to  see  that  the  essential  distinctions 
between  species  are  physiological,  the  morphological  ones  being 
only  valid  for  diagnostic  purposes  just  so  far  as  they  happen  to 
coincide  with  the  physiological. 

There  are  even  what  I  have  termed  "  physiological  species,"  i.  e., 
species  separated  only  by  habit ;  not  at  all,  so  far  as  we  can  judge, 
by  structure,  or  if  at  all,  in  only  a  very  slight  degree.  I  have  else- 
where dted  examples  of  this  kind  in  Coccidse,  but  in  Hymenoptera 
we  find  many  instances  in  which  the  tangible  characters  are  reduced 
to  a  minimum.  Thus,  Schmiedeknecht  cites  the  case  of  Bombus 
rilvarum  var.  ^  nigrescens  Perez,  a  submelanic  mountain  form, 
which  is  only  to  be  separated  from  B.  pratorum  by  an  examination 
of  the  genitalia.     Among  the  European  Sphecodes  also,  a  study  of 
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microscopical  characters  has  led  to  a  remarkable  increase  in  the 
number  of  recognized  species.  Only  the  other  daj,  I  received  a  new 
part  of  Marshall's  Monograph  of  British  Braconidse,  in  which  the 
following  paragraph  is  sufficiently  significant : — 

''Nearly  a  dozen  species  [of  Aipilota]  have  been  indicated  or 
described  ;  their  inconstant  characters  render  precise  definition  ex- 
tremely difficult,  and  tabulation  almost  impossible.  .  .  .  Accident 
has  brought  to  light  some  facts  relative  to  one  species,  nervomi  Hal., 
from  which  it  appears  that  the  varieties  mentioned  by  that  author 
[Haliday]  belong  almost  certainly  to  several  distinct  species.  The 
fuscicomU  Hal.,  requires  to  be  elucidated  in  a  similar  way,  for  the 
capture  and  examination  of  isolated  examples  of  unknown  ori- 
gin, lead  to  very  uncertain  results."  (Tr.  Ent.  Soc.  Lond.,  1895, 
p.  375). 

Now  in  Perdita  precisely  the  same  state  of  affieiirs  occurs,  and  it 
will  thus  be  found  that  while  certain  species  (e.  g.,  erotonU,  luteala) 
are  very  easily  recognized,  some  others  (e.  g,,  bakera,  verbe&inct)  are 
almost  as  well  to  be  called  races  or  varieties  as  species.  In  the 
opinion  of  the  writer,  we  have  indeed  the  process  of  evolution  going 
on  under  our  eyes,  the  puzzling  forms  being  those  which  have  only 
lately  segregated  themselves,  and  have  not  yet  developed  striking 
peculiarities. 

Take  for  example  bakerct,  the  closest  ally  of  the  CUome  species 
zebraia.  It  does  not  ap])ear  to  differ  more  from  zebrata  than  the 
mutations  of  the  latter  do  from  one  another,  and  in  the  female  i« 
practically  identical  with  it  so  far  as  outward  signs  go.  But  the  S 
bakerct  has  a  slight  but  constant  difference  in  its  wider  supraclypeal 
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Now  the  females  of  this  series  (that  of  lepachidis  being  unknown) 
separate  at  once  into  those  with  broad  distinct  yellow  abdominal 
bands,  and  those  with  the  abdomen  only  spotted.  The  former  are 
from  HelianthuB  (rarely  from  Verbedna),  the  latter  very  abundant 
on  Verbe9ina,  But  now  we  find,  to  our  surprise,  that  some  of  the 
males  with  yellow  on  the  abdomen  belong  to  the  spotted  females, 
and  come  from  Verbedna ;  while  others  (with  the  dark  flagellum) 
belong  to  the  well  banded  Helianthus  females.  Further  than  this, 
other  males  without  the  yellow  belong  to  other  well  banded  Helian- 
thus females  from  a  different  locality.  Thus  among  the  Helianthus 
forms  {albipennia)  the  females  from  two  localities  (La  Junta  and 
J^as  Cruces)  are  hardly  at  all  different,  while  their  males  are 
decidedly  different ;  and  the  male  of  the  Las  Cruces  form  more 
resembles  the  $  of  verbesinas,  which  is  common  on  Verbedna  in 
the  same  locality.  But  the  Las  Cruces  males  differ  from  verbedna 
in  the  color  of  the  flagellum  ;  while  the  La  Junta  males,  differing 
from  verbedncB  in  the  abdomen,  resemble  it  in  the  antennae  I  The 
difficulty  is  still  further  increased  by  the  occurrence  of  iudividual 
varieties  presenting  other  combiuations  of  the  "  specific  "  characters. 
In  such  a  case  as  this  we  should  be  hopelessly  adrift  without  bio- 
logical observations.  There  is  no  apparent  reason  why  the  varia- 
tions in  clypeal  markings  should  not  be  just  as  '^  specific  "  as  those 
in  the  color  of  the  flagellum,  or  (as  iu  lepachidis)  in  the  color  of 
the  head  and  thorax.  Mr.  Fox,  after  examining  a  series,  concludes 
that  we  do  not  know  the  ^  of  albipennis,  and  that  my  albipennis 
i ,  verbedna  and  lepachidis  are  all  varieties  of  hyalina.  But  all 
this  is  contradicted  by  actual  observation  of  the  insects  on  the  flow- 
ers. The  characters  which  I  have  used  occur  uniformly  in  series 
from  the  same  flowers,  except  in  the  case  of  widely  separated  local- 
ities, where  they  are  still  uniform  for  a  given  flower  in  a  given  locality. 
There  will  be  very  rarely  an  individual  proper  to  one  flower  found 
on  another,  as  one  or  two  helianihi  on  Verbedna,  but  such  excep- 
tions do  not  vitiate  the  general  rule.  Some  characters,  as  the  differ- 
ence in  clypeal  markings,  belong  especially  to  no  one  of  these  series, 
and  hence  have  no  specific  value. 

If,  as  believed,  evolution  is  in  progress  among  the  species  of  Per- 
diia,  we  are  naturally  led  to  seek  for  evidence  of  natural  selection. 
In  some  cases,  as  of  the  yellow  Ivieola,  beata  and  mardalisj  all  on 
yellow  flowers,  we  note  at  once  the  utility  of  the  peculiarity ;  and 
when  we  see  the  yellow  predaceous  bug  Phymata  also  on  the  flow- 


44  PROCEEDINGS  OF  THE  ACADEMY  OF  [1896. 

era,  the  whole  matter  seems  clear.  Yet  it  must  be  oonfeised  that  on 
Verbetina  the  yellow  beata  is  extremely  rare,  while  the  dark  verbe- 
iincB  abounds. 

The  face-markings,  so  distinctive  of  species,  differ  greatly  as  a 
rule  in  the  sexes,  and  in  most  ppecies  are  very  constant  There  is 
every  probability  that  they  serve  as  recognition  marks ;  and  it  is 
here  significant  that  when  they  are  very  variable,  as  in  9  ubrata^ 
there  is  no  other  species  of  PerdUa  on  the  same  flowers  that  could 
be  confused  with  the  varying  one. 

The  species  appear  to  be  all  single  brooded,  but  the  great  resem- 
blance  between  the  vernal  numerata  and  the  late  summer  bigelovia, 
suggested  the  possibility  of  double-brooded  seasonally  dimorphic 
species.  The  strongest  fact,  however,  that  militates  against  this 
idea  is  that  there  are  so  many  more  late  summer  and  autumn  spe- 
cies than  vernal  ones,  while  the  eastern  odomaculata  is  represented 
by  no  congener  at  all  in  the  spring. 

Another  question  arose  as  to  the  possibility  of  dimorphism  in  the 
males  of  some  species;  references  to  this  matter,  which  deserves 
further  study,  will  be  found  under  the  species  concerned. 

It  will  be  observed  that  the  grouping  of  the  species  is  arbitary, 
those  being  associated  which  the  student  is  likely  to  meet  with  on 
the  same  flowers,  or  in  the  same  part  of  the  country.  This  was  done 
because  it  was  felt  that  no  natural  arrangement  could  yet  be  arrived 
at,  and  a  purely  artificial  one,  based  solely  on  considerations  of  con- 
venience, was  better  than  one  which  might  give  a  false  idea  of  rela- 
tionships.     The  difliculty  arises  in  many  cases  from  the  so-called 

kal^doeoopic  "  cluiracten!,  the  p^ji^e^^ion  of  which  by  tuo  si>€cie^ 
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Summing  up,  the  writer  has  to  express  the  opinion  that  variations 
in  PerdUa  certainly  do  not  occur  indefinitely  in  all  directions,  but 
that  they  do  occur  independently,  so  that  the  several  species  differ 
from  one  another  hardly  so  much  in  absolute  characters,  as  in  the 
various  combinations  presented  of  similar  or  identical  characters 
Furthermore,  it  is  apparent  that  the  earliest  distinctions  between 
species  are  at  least  often  of  a  very  subtle  character,  so  that  the  work- 
ings of  natural  selection  during  the  actual  process  of  segregation 
are  anything  but  easy  to  observe.  And  this  need  not  surprise  us 
when  we  reflect  that  among  ourselves  constitutional  characters,  not 
easily  identified  by  any  coincident  structural  features,  play  so  large 
a  part  in  determining  our  ability  to  reach  manhood  and  beget  off- 
spring. 

ARTIFICIAL   KEY. 

(Note, — The  numbers  before  the  specific  names  coincide  with  the 
numbers  of  the  same  in  the  descriptive  portion.) 

Entirely  yellow,  with  no  conspicuous  markings 1 

Yellow  or  orange,  with  dark  markings 3 

Head  and  thorax  dark 5 

1.  8  mm.  long,  mesothorax  pubescent,  pleura  with  a  black 

patch 63  beata  ? 

About  4  mm.  long,  head  very  large,  cheeks  armed  15  larrem  $ 
Over  5  mm.  long,  head  ordinary,  cheeks  unarmed,  meso- 
thorax not  pubescent 2 

2.  Antennse  dark  above,  a  black  line  before  the  eyes,  55  luteola  9 
Antennse  not  dark,  a  black  dot  before  the  eyes  .,55  luteola  S 

3.  Extremely  small,  cheeks  armed,  mesothorax  mostly  green, 

16  marcialia     $ 
Not  so  small,  vertex  with  a  black  band  from  eye  to  eye, 
thorax  with  black  markings 4 

4.  Size  6  mm.,  head  very  large,  abdomen  without  distinct 

bands 34  cephalotes     $ 

Size  4}  mm.,  head  not  very  large,  abdomen  with  distinct 
bands 35  pundoeignata     $ 

5.  Abdomen  orange,  or  orange-brown,  or  ferruginous;   not 

banded,  unless  at  base 6 

Abdomen  dark  brown,  or  black,  or  spotted,  or  banded    .    .    13 

6.  Head  large,  abdomen  short  and  broad,  ferruginous,  mar- 

ginal cell  obliquely  truncate,  mandibles  bidentate    ...      7 
Not  so    . 8 
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7.  Head  brown,  thorax  black 1  texana  $ 

Head  and  thorax  dark  greeu 2  Uxtior  S 

8.  Cheeks  toothed  beneath,  legs  entirely  yellow  .  14  pulchrior  $ 
Cheeks  unarmed 9 

9.  Face  all  dark 10 

Face  partly  pale 11* 

10.  Nervures  colorless,  abdomen  orange  ....  54  semicrocea  9 
Kervures  fuscous,  abdomen  dark  testaceous,  32  halictoides  9 
Nervures  ferruginous,  abdomen  ferruginous  .    .  33  hieolor  ^ 

11.  The  pale  color  confined  to  clypeus  and  triangular  marks  at 

side   of  face 20   chamcesarachce  9 

Face  all  light  below  antennae;  length  3}  mm 12 

12.  Area  between  eyes  and  ocelli  smooth  and  shining  likemeso- 

thorax,  2d  segment  of  abdomen  with  a  dark  band,  vertex 

and  mesothorax  not  blue 54  semicrocea  $ 

Area  between  eyes  and  ocelli  distinctly  granular,  much 
duller  than  the  shining  mesothorax,  2d  segment  of  abdo- 
men without  a  band,  vertex  and  mesothorax  dark  blue, 

20  cham(esarach(B  $ 

13.  Clypeus  entirely  dark 14 

Clypeus  not  entirely  dark 24 

14.  Abdomen  piceous  with  yellow  spots  or  dots,  legs  with  yellow 

markings 15 

Abdomen  not  spotted 16 
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19.  Anterior  femora  mostly  black,  abdomen  with  heavy  dark 

bands 12  mentzeluz     9 

Anterior  femora  entirely  pale,  abdomen  with  evanescent 
bands 13  pallidior     ? 

20.  Head  and  thorax  piceous,  marginal  cell  obliquely  truncate, 

abdomen  ovate,  size  rather  large 1  texana     9 

Thorax  black  except  the  green  meta thorax ;  head  green, 

front  seneous 53  aneifrons     9 

Thorax  black  except  the  blue  metathorax ;  head  blue ;  a 

yellow  spot  on  each  side  of  cly pens  ...  18  aemicoerulea  9 
Head  and  thorax  green 21 

21.  Females 22 

Males,  size  small,  nervures  and  stigma  testaceous,  fore  tibise 

yellow  in  front 4  areuata     $ 

22.  Abdomen  broad,  mandibles  bidentate,  marginal  cell  ob- 

liquely truncate 2  latior  9 

Not  so 23 

23.  Small,  about  4}  mm.  long,  nervures  brown  .    .  52  phymatcB  9 
Larger,  nervures  nearly  colorless 68  v.  nigrior  9 

24.  Face  below  level  of  antennae  all  yellow  or  white,  except 

clypeal  dots  in  some.    Males 25 

Face  below  level  of  antennae  not  all  pale 43 

25.  Face  "below  antennae  white 2t> 

Face  below  antennae  yellow 28 

26.  Last  three  segments  of  abdomen  rufous,  the  other  banded 

19  crotonis. 
Abdomen  yellowish-white,  banded,  face  below  antennae  pel- 
lucid white,  first  4  legs  all  dull  white  except  a  dark  streak 

on  middle  tibiae 50  pelludda. 

Abdomen  dark  brown  with  white  markings 27 

27.  Abdomen  with  about  6  white  marks,  or  fewer  yellowish 

spots 42  pedidis. 

Abdomen  with  two  more  or  less  developed  white  bauds, 

41  cladothricis, 

28.  Legs  black  with  a  little  yellowish 25  affinis. 

Anterior  and  middle  femora  marked  with  black,  cheeks 

unarmed 29 

Anterior  femora  all  yellow,  the  4  anterior  tibiae  not  all  yel- 
low   33 

First  4  legs  all  yellow,  or  at  least  not  marked  with  black  or 
brown 34 
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29.  NerTures  pallid 22  spharaleea. 

Nervures  dark 30 

•30.  Face  aod  dbc  of  meeothorax  nearly  bare,  face  below  anteo- 

use  bright  yellow 31 

Face  aod  disc  of  meeothorax  hairy 32 

81.  Very  small,  abdomen  yellow  with   pale  suffused    brown 

bands 43  bipartieeps. 

Larger,  abdomen   dark  with  clean-cut  interrupted   light 
bands 27  reetangulaia. 

32.  Head  broader  than  long,  distal  band  on  2d  abdominal  seg- 

ment broadly  continued  to  lateral  margin,  dog-earmarks 

with  more  or  less  of  a  dark  border  below  .  22  v.  alHoola. 

Head  round,  distal  band  of  2d  abdominal  segment  failing 

some  distance  before  lateral  margin  ....  38  Atrtfcto. 

33.  Face  all  yellow  (except  the  anteorbital  spots)  up  to  middle 

ocellus 29  luUicepi, 

Face  not  all  yellow  up  to  middle  ocellus  .    .  49  maeulipet, 

34.  Legs  entirely  orange-rufous,  abdomen    black,    nervures 

brown 21  faxL 

Legs  not  orange-rufous,  abdomen  banded 35 

3.3.  The  yellow  extending  above  antennse  in  median  line  ...  36 

The  yellow  not  extending  above  antennae  in  median  line  .  41 

3t>.  The  yellow  extending  above  across  the  face  .......  37 

The  yellow  extending  above  only  at  sides  and  middle  line .  39 
37.  Larger,  about  5  mm.  long,  face-markings  resembling  gnUer- 

rezim 48  bigehvicB. 

Hroaller,  ahout  4  mm.  long . 'l^ 
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42.  Abdomen  not  heavily  marked Ifi  palUdior. 

Abdomen  piceous  with  ill-defined  yellowish  bands  .... 

10  obseurata. 

43.  The  pale  color  confined  to  clypeua  and  sides  of  face  ...  44 
The  pale  color  not  confined  to  clypeus  and  sides  of  face  .    .  72 

44.  Abdomen  dark,  not  banded,  or  the  bands  discontinuous  .  45 
Abdomen  with  continuous  bands 63 

45.  Larger  species,  length  over  6  mm 46 

Smaller  species,  6  mm.  or  less 51 

46.  Mesothorax  practically  nude 47 

Mesothorax  hairy 49 

47.  Abdomen  dark  brown  without  pale  marks  ...  56  nuda  9 
Abdomen  with  pale  marks,  clypeus  pale  with  two  black  bars,  48 

48.  Abdominal  markings  yellow 11  octamaculata  9 

Abdominal  markings  creamy  white  ....  58  senecionis,  9 

49.  Female ;  abdomen  more  or  less  spotted   .    .    68  verbesincR. 
Males 50 

50.  Head  and  thorax  brassy-green 70  lepachidia. 

Head  and  thorax  rather  bluish-green  .    .    .  ()9  albipennis. 

51.  Abdomen  without  distinct  light  markings 51a 

Abdomen  with  yellow  or  white  markings 58 

51  a  Pale  face-marks  reduced  to  a  spot  on  clypeus;   nervures 

brown 52  phymaUx  var.  9 

Pale  face-marks  not  so  reduced,  lateral  marks  present  .    .  52 

52.  Nervures  brown,  Californian  species 53 

Nervures  pallid 54 

53.  Lateral  face-marks  with  their  upper  angle  a  right  angle. 

3  califomica   $   var. 
Lateral  face-marks  with  their  upper  angle  a  very  acute 
angle 31  irUignaia     9 

54.  Clypeus  with  two  large  dark  patches  on  hind  margin,  up- 

per angle  of  lateral  face-marks  a  very  acute  angle,  meso- 
thorax very  hairy .* 57  asteris     9 

Clypeus  pale  except  the  usual  dots 55 

55.  Anterior  tibiae  black  in  front ;  face  extremely  hairy    .    .    . 

65  albavittata   $ 
Anterior  tibiae  yellow  or  rufotestaceoua  in  front 56 

56.  Marginal  cell  with  the  substigmatal  portion  very  much 

longer  than  the  poststigmatal,  size  very  small 

17  larrearum     9 
Marginal  cell  ordinary 57 
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57.  Larger  (H  TOni.)»  face  leas  hairy,  lateral  face-marlu  shaped 

like  the  main-sail  of  a  schooner 66  vagant  i 

Smaller  (4  mm.),  face  more  hairy,  lateral  face-marks  tri- 
angular      59  veBpertUio  i 

58.  Abdomen  with  6  or  8  white  marks 59 

Abdomen  with  yellowish  markings 60 

59.  Mesothorax  shiny ;  clypeus  dark  with  a  light  spot ;  face- 

markings  white 42  peeUdis     9 

Mesothorax  dull;  clypeus  light  with  dark  spots  or  bars: 
face-markings  yellowish 51  fallaz     9 

60.  Face-markings  white,  Ist  segment  of  abdomen  largely  blue, 

5  iniemipta  i 

Face-markings  yellowish  or  yellow Hi 

61.  Postecutellum  yellow 7  mexieanorum  i 

Postscutellum  not  yellow H2 

62.  Nervures  dark  brown,  lateral  face-marks  truncate   above, 

cly[)eus  light  marked  with  dark,  mesothorax  dullish,  ab- 
dominal marks  very  pale 25  affinU     9 

Nervures  colorless,  lateral  face-marks  pointed  above,  cly- 
peus dark  marked  with  light,  mesothorax  shining,  ab- 
dominal marks  yellower 10  obseurata      9 

63.  Larger  species,  length  over  6  mm 64 

Smaller  species,  6  mm.  or  lesn 6^ 

64.  Males,  al>dominal  bands  narrow,  inconspicuous,  dull  yellow, 

emarginate  at  sides 65> 

Females,  bands  conspicuous 66 
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70.  AbdomeD  dark  with  light  bands 48  bigelovicd  9 

Abdomen  light  with  dark  bands 71 

71.  Mesothorax  very  shiny,  dark  blue-green  ...  47  nitidella  9 
Mesothorax  dull,  hairy,  brassy-green 28  snotuii  9 

72.  Dog-ear  marks  absent 73 

Dog-ear  marks  present,  or  at  least  represented  by  dots   .    .  83 

73.  Abdomen  with  the  last  two  segments  bright  rufous,  the 

others  white  with  black  bands Id  crotonis  9 

Not  so 74 

74.  Bands  of  abdomen  at  least  mostly  entire 75 

Bands  of  abdomen  all  interrupted 80 

Abdomen  dark  without   bands 82 

75.  Stigma  solid  dark  brown  or  black,  clypeus  with  two  broad 

black  bars,  lateral  pale  areas  of  face  pinkish,  39  niimerata     9 
Stigma  hyaline,  at  least  centrally 75 

76.  Anterior  legs  entirely  yellow,  mesothorax  dull,  sides  efface 

broadly  yellow  up  to  level  of  antennae,  then  for  a  short 
way  suddenly  very  narrowly   .    .            .27  rectangulata     9 
Anterior  legs  partly  black 77 

77.  The  black  bands  of  abdomen  not  united  on  lateral  margin, 

anterior  tibiae  all  yellow,  lateral  pale  triangle  of  face 
coming  to  a  point  above,  face-markings  lemon-yellow  .    . 

8  zonalis     9 
The  black  bands  of  abdomen  more  or  less  united  on  lateral 
margin,  anterior  tibiae  with  a  black  mark  behind  ....    78 

78.  Lateral  triangle  of  face  obliquely  truncate  above ;  a  bluer 

species 48  bigelovice  9  var. 

Lateral  triangle  of  face  coming  to  a  point  above,  but  nar- 
rower than  in  zonalis,  face-markings  pallid  ;  a  greener  spe- 
cies   79 

79.  Supraclypeal  mark  broad,  notched  in  middle  .  24  bakene     9 
Supraclypeal  mark  narrower,  or  reduced  to  two  spots  .    . 

23  zebrata     9 

80.  Female,  flagellum  only  pale  testaceous  beneath 

25  affinis  9  var. 
Male^ 81 

81.  Flagellum  dark;  species  of  eastern  U.  S.  .  11  octomaculata. 
Flagellum  mostly  yellow ;  species  of  Lower  California  .    .    . 

67  sparaa. 

82.  Head  large,  quadrate,  face  very  hairy  ....   62  laticeps     ^ 
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Head  ordinary,  face  not  so  hairj  ...   57  aderU  9  var. 

83.  Abdonjen  black  or  dark  brown,  without  pale  marks    ...    84 

Abdomen  not  banded,  but  with  yellow  marks 86 

Abdomen  distinctly  banded 87 

84.  Cheeks  armed,  head  large,  clypeus  with  a  narrow  median 

line  and  broad  anterior  border  yellow,  two  yellow  spots 

above  clypeus 60  granduep*     S 

Cheeks  unarmed,  clypeus  all  pale  except  the  usual  dots  .    .    85 

85.  Lateral  comers  of  clypeus  reaching  base  of  mandibles,  mar- 

ginal cell  shorter 3  ealifomica     S 

Lateral  comers  of  clypeus  not  reaching  base  of  mandibles, 
marginal  cell  longer 61  erastieepi     S 

86.  The  yellow  abdominal  marks  oblique,  dog-ear  marks  rep- 

resented by  dots  only 9  nevadermM  9 

The  yellow  abdominal  marks  small  and  straight  .  46  tarda  S 

87.  Males 88 

Females 92 

88.  Cheeks  armed 6  ventrali*. 

Cheeks  unarmed 89 

89.  Mesothorax*  granular,   abdominal   bands  without  lateral 

bulgings  on  proximal  margin,  face-markings  deep  yellow, 

22  iphcaralcea  var. 
Mesothorax  smooth  and  bhining 90 

90.  Middle  and  iKwterior  femora  yellow,  without  black  patches, 

abdominal  bands  r^ular,  though  with  sublateral  bulg- 
ings on  proximal  margins,  marginal  cell  longer,  30  dubia     i 
Middle  and   puirtenor  femora  witii  black  tixiLa  or  patches, 
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of  each  sex.      I  know  of  no  other  specimens,  and  nothing  is  known 
of  the  exact  locality  or  habits.    The  dark  chocolate-brown  head  and 
black  thorax  at  once  separate  this  species  from  P.  Udior,     In  both 
species  the  marginal  cell  is  obliquely  truncate. 
8.  Perdita  latior  n.  sp.    Fig.  6«  (part  of  wing). 

^  9  J  length  5i-6  mm.,  broad,  head  large,  broader  than  long ; 

head,  thorax,  legs  and  tip  of  abdomen  with  pubescence  consisting  of 

dull   white  erect  hairs;  punctuation  of  vertex,  mesothorax   and 

"Vs^^^^         scutellum  very  fine  and  close ;  upper  surface  of  raeta- 

^j^<b^    thorax   bare,  shining,  minutely  granular;  dorsum   of 

^ abdomen  very  minutely  punctured,  the  punctures  on 

Fig.  6.  first  segment  very  sparse.  Tegulse  pale  testaceous ; 
wings  hyaline,  nervures  pale  brown,  stigma  little  developed,  3d 
discoidal  present,  marginal  about  as  long  as  1st  submarginal,  2d  sub- 
marginal  narrowed  more  than  half  to  marginal. 

$ . — Clypeus  prominent,  with  a  minute  tooth  on  each  side.  Head 
and  thorax  dark  green,  metathorax  strongly  tinged  bluish.  Mandi- 
bles except  their  dark  tips,  clypeu^,  lower  corner  of  face,  and  a  broad 
transverse  band  between  antennae,  dull  testaceous.  The  punctua- 
tion, which  is  close  before  the  ocelli,  becomes  sparse  behind  them. 
Antennffi  dull  testaceous,  more  or  less  suffused  with  blackish.  Legs 
dark  piceous,  the  front  of  the  anterior  tibise  and  all  the  tibial  spurs, 
dull  testaceous.  Abdomen  shining,  ferruginous ;  first  segment  more 
or  less  suffused  with  blackish. 

9  . — Head  and  thorax  dark  green,  face  almost  black,  dorsum  of 
mesothorax  and  scutellum  purplish,  dorsum  of  metathorax  bluish. 

Antennae  dark  brown,  the  last  7  joints  of  flagellum  beneath  be- 
coming dull  testaceous  or  ferruginous.  Mandibles  yellowish-ferru- 
ginous, dark  at  tips.  Legs  colored  as  in  ^.  Abdomen  brown- 
black,  the  margins  of  the  segments  subtestaceous. 

Hab. — Las  Cruces,  N.  M.,  middle  of  August,  1895,  on  flowers  of 
Sphueraleea  angustifolia,  3^,39-  (Ckll.,  4,806, 4,809,  4,814,  etc.) 
It  was  associated  with  Diadasia  and  Halicbis. 

Obs.,  P.  armaia  Fox,  the  description  of  which  reads  rather  like 
laiior,  is  of  a  different  group,  viz.  that  of  califomica,  etc. 

Species  of   California  and  Mexico,  with  the  dypeua  in  the    $ 

narrowly  produced  at  the  sides  to  the  bases  of  the  mandibles^  resemb- 

ling  in  shape  apanama  hat 

S.  PerdiU  oalifornioa  (Cr.)  Cr.,  Cat.  Hym.,  1887,  p.  296. 

^  Macrotera  califomica  Cr.,  Tr.  Am.  Ent.  Soc.,  1878,  p.  71.      (Hab.,  California). 

Three  specimens  are  known,  collected  by  Edwards  and  Crotch* 
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Noching  u  kDowD  of  exact  locmlitj  or  haluu.  The  following  Doces 
were  made  from  one  of  the  types. 

Clrpeus  panama-hat-«haped,  aa  in  inierrupta.  Cheeka  unarmed. 
Dog-ear  marks  distinct,  but  supracljpeal  mtnk  wanting.  Head 
quite  large.     Mandibles  simple. 

The  lateral  faoe-marks  have  th^r  upper  angle  a  right  angle,  and 
are  iio  placed  a^  to  be  exactly  level  with  top  of  cl jpeus,  the  dog-ear 
marks  projecting  a  little  above  the  same  level. 

The  mesothorax  is  tolerably  shiny,  but  quite  closely  and  strongly 
punrtured.  The  stigma  and  veins  are  brown,  not  very  dark  ;  mar- 
ginal long,  obliquely  truncate,  appendiculate,  post^tigmatal  portion 
considerably  longer  than  substigmatal.  Stigma  small.  2d  sub- 
marginal  large,  narrowed  fully  one-half  to  marginal.  Sd  discoidal 
distinct  but  rather  weak. 

The  following  tables  separate  eaiifornica  from  two  species  present* 
ing  a  certain  su{)erficial  resemblance  to  it. 

A.  (1).  Upper  margin  of  face-marks  forming  nearly  a  straight  line. 

Head    larger.     Marginal  cell  appendiculate.     Margins  of 
abdominal  segments  very  diistinctly  reddish  testaceous, 

=ealifornica  S. 

("2).  Upper  margin  of  face-marks  forming  a  broad  W.     Head 

smaller.     Marginal   cell   not  appendiculate.      Margins  of 

abdominal  segments  not  reddish  testaceous,        =(uteri$  9  . 

B.  (\).  Larger.     Supraclypeal  mark  absent.     lateral  face-marks 

not  reaching  level  of  insertion  of  antennae.    Clyjieus  shaped 
like  a  |mnama  hat,     ....         =^ealifomiea  i . 
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^.  Perdita  intarrapta  Cr.,  Tr.  Am.  Ent.  Soc,  1878,  p.  70.     ^   (Hab.,  California). 

Three  spedmens  were  found  by  Crotch ;  we  have  do  information 
as  to  exact  locality  or  habits.  From  one  of  the  types  I  noted  the 
following  : 

Cheeks  unarmed,  quite  densely  (for  a  PerdUa)  white  pubescent. 
Face  more  hairy  than  usual.  Clypeus  with  two  black  dots.  Lateral 
pale  patches  of  face  forming  nearly  right-angled  triangles,  the  upper 
angle  being  the  right  angle.  Mesothorax  granular,  dull.  Wings 
distinctly  smoky,  nervures  dark  brown.  Marginal  rather  long,  sub- 
stigmatal  portion  equal  topoststigmatal.  Second  submarginal  nar- 
rowed about  or  hardly  one-half  to  marginal.  Third  discoidal  dis- 
tinct. First  segment  of  abdomen,  except  its  distal  margin,  blue, 
granular,  in  strong  contrast  with  the  piceous  remaining  segments. 
P.fallaXf  which  presents  a  certain  superficial  resemblance  to  inter- 
rupta,  differs  as  follows : 

(1).  Its  clypeus  is  shaped  like  a  felt  hat,  not  like  a  panama  hat  as 
in  itUerrupta. 

(2).  The  upper  angle  of  lateral  face-marks  is  a  very  acute  angle. 

(3).  The  poststigmatal  portion  of  marginal  cell  is  distinctly  longer 
than  the  substigmatal. 

(4).  The  head  and  thorax  are  green,  whereas  they  are  blue  in 
interrupta. 

6.  Porditu  ventralig  Fox,  Proc.  Cala.  Acad.,  1893,  p.  17.      cf  (as  9  ex. err.) ;   Proc 
Cala.  Acad.,  1894,  p.  116  9. 

The  original  types,  three  specimens,  were  found  by  Mr.  Haines  on 
Margarita  Island,  L.  Cala.,  in  March.  Later,  the  same  collector 
obtained  numerous  examples  including  females,  on  Magdalena 
Island,  also  in  March.  These  islands  are  close  together,  a  little  south 
of  the  25th  parallel  of  latitude. 

The  ^  has  the  cheeks  armed,  and  the  clypeus  panama-hat  shaped. 
In  the  9  the  cheeks  are  unarmed,  and  the  clypeus  differently 
shaped.  In  the  ^  the  mandibles  are  very  slender,  pointed ;  in  the 
$  stout,  notched  within.  In  view  of  these  differences,  it  is  at  first 
hard  to  believe  that  they  are  sexes  of  one  species,  for  all  that  they 
agree  in  the  abdomen  with  its  suffused  banding,  in  the  mesothorax, 
etc. 

P.  veniralis  b  smaller  than  mentzeluB  And  pallidior,  and  differs  by 
the  suffused  banding  of  abdomen.  P.  menUeluz  and  pallidior  have 
the  mesothorax  microscopically  tessellate,  with  distinct  sparse 
punctures ;  veniralis  has  it  very  shiny,  smooth,  hairless  except  the 
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EDterior  third,  which  is  sparsely  hairy  and  punctured.  The  thorax 
shines  distinctly  blue  in  ventralis  i ,  but  in  the  9  it  hardly  goesotiT 
a  pure  black.  The  ^  resembles  califomica  in  its  face-markings, 
but  is  so  much  smaller,  and  the  dog-ear  marks  are  much  more 
prominent.  The  vertex  is  minutely  roughened  in  the  same  way  io 
i  and  9 . 

The  face  in  the  9  is  all  dark,  not  so  in  the  S .  The  ^  has  the 
lateral  face-marks  much  broader  than  long,  the  dog-ear  marks  well- 
developed,  but  the  supraclypeal  mark  represented  only  by  a  dot 
adjacent  to  each  dog  ear  mark. 

It  is  to  be  regretted  that  ventralis  is  the  only  undoubted  member 
of  the  califomica  group  of  which  we  know  the  9  •  The  sexual  dif- 
ferences in  Perdiia  are  very  unequal  in  the  different  species,  whether 
occurring  as  face-markings  or  as  structural  characters.  In  the  un- 
doubted sexes  of  P.  verhenvKx,  the  clypeal  differences  are  not  so  great 
as  in  ventralis,  but  the  difference  in  the  mandibles  is  actually  much 
greater. 

7.  Perdita  mezioanonim  n.  8p. 

i . — Length  about  5}  mm.  Head  and  thorax  dark  blue.  Head 
rather  large,  cheeks  unarmed,  clypeus  panama-hat  shaped,  gloesa 
very  long  and  unusually  hairy.  Cheeks  and  face  very  sparsely  hairy 
with  short  hairs.  Vertex  strongly  granular,  and  with  rather  close 
but  shallow  punctures.  Antennae  entirely  sepia-brown,  the  same 
color  above  as  below.  Mandibles  yellowish,  subtest aceous,  dark  at 
tips,  simple,  not  particularly  slender.  Face-markings  sulphur-yellow ; 
clypeus  yellow  with  the  usual  two  black  dots  very  small  and  near 
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cell  rather  loDg,  very  distinctly  append icul ate,  poststigmatal  portion 
a  little  longer  than  substigmatal.  Second  submarginal  rather  large, 
narrowed  hardly  one-half  to  marginal,  the  narrowing  more  proximal 
than  distal.  Third  discoidal  distinct.  Cubital  and  subdiscoidal 
nervures  produced  almost  to  wing-margin. 

L^s  sepia-brown  ;  anterior  tibise  in  front,  and  a  stripe  on  middle 
tibise,  yellow. 

Abdomen  shining,  sepia-brown,  darker  toward  the  apex ;  venter 
nearly  the  same.  There  are  well-defined  yellow  marks  at  sides  of 
segments  2-5,  partly  passing  over  to  the  venter. 

Hab. — Mexico,  one  example  sent  by  Mr.  Fox.  Unhappily  we 
know  nothing  of  the  exact  locality  or  habits  of  this  interesting  species. 
It  is  the  only  Perdita  I  know  with  a  yellow  postscutellum. 

Two  species  from  Nevada,  known  only  in  the  9  ;  exact  locality  and 
habits  unknown, 

8.  Perdita  lonaliB  Cr.,  Tr.  Am.  Bnt.  Soc,  1879,  p.  202.     9  (Hab.,  Nevada). 

Ten  specimens  were  collected  by  Morrison.  From  one  of  these  I 
have  noted  as  follows  : 

Clypeus  low  cork-helmet  type,  reaching  base  of  mandibles. 
Mesothorax  excessively  shiny,  dark  brassy-green,  very  sparsely  but 
distinctly  punctured.  Face  markings  pale  yellow.  Upper  margin 
of  clypeus  medially  truncate,  not  rounded.  Clypeus  ^11  yellow 
except  two  dark  dots.  Supraclypeal  patch  well-developed,  broad,, 
but  not  twice  as  broad  ^is  long.  No  dog-ear  marks.  Sockets  of 
antennse  narrowly  ringed  with  yellow.  Lateral  face  marks  trian- 
gular, rather  broad,  coming  to  a  point  at  level  of  insertion  of 
antennse.  Upper  margin  of  face  marks  not  forming  a  W  but  V  V. 
Stigma  and  nervures  pale  testaceous,  stigma  large,  marginal  cell  with 
poststigmatal  portion  longer  than  substigmatal.  Second  su  bmarginal 
large,  narrowed  one-half  to  marginal.    Third  discoidal  distinct. 

Abdomen  above  yellow  with  four  black  bands,  and  a  black  mark 
on  each  side  of  first  segment.  The  abdomen  is  peculiar  for  the 
black  bands  being  very  distinct,  neither  notched  nor  interrupted  in 
the  middle,  and  narrower  than  the  yellow  between  them. 

From  zebraia  and  bakerce  it  may  be  known  by  the  black  bands  of 
abdomen  not  being  united  on  lateral  margin,  the  anterior  tibise  all 
yellow,  the  lateral  triangle  of  face  broader  and  the  face  markings 
lemon-yellow.  From  salids  9  it  is  distinguished  at  once  by  the 
very  much  broader  lateral  face-marks. 
5 
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9.  PerdiU  neTAdeaiiB  n.  sp. 

9 . — Length  almost  6  mm.  Head  so  dark  green  as  to  seem 
black ;  thorax  pitch  black,  with  the  metathorax  green.  In  certain 
lights  the  prothorax  and  anterior  part  of  the  mesothorax  present  a 
greenish  lustre.  Head  moderately  large,  broader  than  long,  de- 
pressed on  vertex;  cljpeus  shaped  like  a  rather  low  cocked-hat, 
flattened  at  the  top,  the  teeth  of  anterior  margin  dark  and  rather 
long.  Vertex  dull,  rugulose.  Face  and  cheeks  with  sparse  incon- 
spicuous hairs.  Antennae  dark  brown  ;  the  flagellum  paler,  inclin- 
ing to  yellow  beneath.  Face-markings  pale  dull  yellowish ;  clypeus 
pale  with  two  broad  divergent  black  bars  and  a  black  dot  distad  of 
each,  supraclypeal  mark  represented  by  two  round  or  suboval  spots ; 
dog-ear  marks  represented  by  obscure  small  spots,  not  alike  on  both 
sides  ;  lateral  pale  patches  triangular,  the  upper  angle  an  acute  one 
and  level  with  the  insertion  of  the  antenna;,  the  shortest  side  of  the 
triangle  at  least  two -thirds  the  length  of  the  longest.  Mesothorax 
shiny,  hardly  granular,  sparsely  hairy  and  punctate.  Thorax  all 
dark,  except  the  tubercles,  which  are  pale  yellow.  Metathorax 
granular. 

Tegulie  pale  testaceous.  Wings  hyaline,  faintly  smoky,  nervures 
and  stigma  pale  brown,  stigma  centrally  subhyaline.  Marginal 
cell  moderately  long,  obliquely  truncate,  poststigmatal  portion  a 
very  little  longer  than  substigmatal.  Second  submarginal  large, 
narrowed  on  its  distal  side  one-half  to  marginal.  Third  discoidal 
distinct.  I^gs  dark  brown,  anterior  knees,  anterior  tibife  in  front 
and  stripe  on  middle  tibia;,  yellow. 

Abdomen  rather  broad,  above  and  below  piceous,  segments  2-4 
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C.  (1).  Larger,  clypeus  higher,  supraclypeal  mark  absent,  lateral 

marks  notched  within,    .        .         .  odomaculata  9 . 

(2).  Smaller,  clypeus  lower,  supraclypeal  mark  present,  lateral 

marks  not  notched  within.       .         .  =nevadensis  9  . 

Species  found  east  of  the  95th  meridian. 
10.  PerdiU  obaoaraU  Or.,  Tr.  Am.  Ent.  Soc.,  1878,  p.  70.    ^  9  (Hab.,  Georgia). 

One  male  and  one  female  were  found  by  Morrison.  I  have  made 
the  following  description  from  the  female ;  the  student  will  observe 
that  in  some  points  it  disagrees  with  that  of  Cresson,  notwithstand- 
ing that  it  is  from  the  same  specimen. 

9  . — Head  and  thorax  dark  bluish -green.  Clypeus  broad,  not 
much  attenuate  at  sides,  reaching  base  of  mandibles.  Face-mark- 
iogs  pale  yellow,  lateral  marks  very  narrow,  inversely  club-shaped, 
reaching  as  far  as  level  of  insertion  of  antennae.  Clypeus  without 
marks,  except  a  very  distinct  central  one,  shaped  like  an  inverted 
egg-cup  with  the  egg  in  it,  the  base  at  posterior  clypeal  border,  the 
apex  not  reaching  anterior  border  of  clypeus.  Mandibles  except 
tips  pale  yellow.  Mesothorax  shiny.  Tubercles  rather  pale  brown- 
ish. Hind  margin  of  prothorax  with  two  small  yellow  spots.  Wings 
hyaline,  stigma  very  large,  pale  yellowish,  veins  colorless.  Mar- 
ginal cell  with  the  substigmatal  portion  a  little  longer  than  the  post- 
stigmatal.  First  submarginal  very  long,  longer  than  marginal. 
Second  submarginal  short,  suboval  and  high,  narrowed  about  one- 
half  to  marginal.  On  one  side  there  is  a  small  petiolate  submarginal 
cell  between  normal  1st  and  2d  submarginals,  it  receives  the  first 
recurrent  nervure,  and  is  approximately  an  equilateral  triangle. 
Third  discoidal  distinct.  The  broadly  interrupted  narrow  fasciae 
on  abdomen  are  not  obscure  or  suffused,  but  clean-cut  and  distinct. 
It  differs  from  the  9  of  affinis  by  the  lateral  face-marks  being 
pointed  above,  the  clypeus  dark  marked  with  light,  the  mesothorax 
shiny,  the  nervures  colorless,  and  the  abdominal  marks  yellowish. 

The  $  I  have  not  seen  ;  Mr.  Fox  has  kindly  sent  me  a  sketch  of 
the  face-markings,  showing  the  face  entirely  yellow  below  the  level 
of  the  antennae,  the  yellow  not  extending  upward  at  all  in  the 
median  line,  but  obliquely  extending  upward  at  the  sides  from  the 
antennal  socket  to  the  orbital  margin,  where  it  ends  at  an  angle  of 
about  50^.    The  cheeks,  Mr.  Fox  informs  me,  are  not  armed. 

Mr.  Charles  Robertson  tells  me  that  at  Orlando,  Florida,  on  March 
16th,  he  captured  a  $  obscurata  on  flowers  of  Hydrocotyle  umbellata. 
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11.  Perdita  octomaoalata  (Say).    Cr.,  Cat.  Apidie,  1879,  p.  210. 

Panurgtts  8-maculatu8  Say,  Long's  2d.  Bxped.,  ii,  p.  350,  1824.     cf  9  (Hab.,  U. 

S.). 

I  have  a  ?  from  New  York  State,  sent  by  Dr.  Skinner,  and  a  ^ 
from  southern  Illinois,  sent  by  Mr.  Roberston.  Mr.  Fox  informs  me 
that  he  has  seen  specimens  from  the  White  Mts.,  N.  H.,  collected  by 
Mrs.  Slosson,New  York,  New  Jersey  and  Virginia.  He  has  taken  it  in 
southern  New  Jersey,  but  sparingly.  Prof.  J.  B.  Smith  reports  it 
from  Westville,  N.  J.,  on  Cresson's  authority.  Of  its  habits,  nothing 
has  been  recorded,  but  Mr.  C.  Robertson  informs  me  that  he  ha» 
taken  it  from  Aug.  13th  to  Sept.  20th,  on  flowers  o{  Solidago  canad- 
ensiSf  Coreopsis  aristoaa  and  Aster  ericoides  var.  villosus. 

Three  allied  species  found  on  Mentzelia  in  New  Mexico, 

12.  Perdita  mentselise  n.  sp. 

^ , — About  6i  mm.  long.  Head  rather  large,  quadrate,  broader 
than  thorax,  mandibles  simple,  cheeks  beneath  with  a  prominent 
tooth,  lower  margin  of  clypeus  nearly  straight;  vertex  finely 
rugulose,  with  sparse  feeble  punctures  between  the  ocelli  and  the 
antennae ;  eyes  narrow.  Color  very  dark  blue-green,  with  the  whole 
of  the  face  beneath  the  antennse,  and  the  lower  half  of  the  cheeks, 
including  the  spines,  orange- yellow.  On  each  side  of  the  face  the 
yellow  extends  upward,  narrowing  to  a  point  on  the  orbital  margin 
about  two-thirds  the  length  of  the  scape  above  the  level  of  the 
insertion  of  the  antennse.  Mandibles  yellow  with  ferruginous  tips. 
Antennse  yellow,  becoming  deep  orange  toward  their  tips;   the 
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black  bands.  Venter  orange,  immaculate.  Quite  as  often,  perhaps 
more  frequently,  the  abdomen  is  shining  black  above,  except  the 
terminal  segment  which  is  testaceous,  and  the  more  or  less  obviously 
testaceous  distal  margins  of  the  other  segments. 

9 . — Somewhat  larger ;  head  rounder,  not  broader  than  thorax. 
Punctures  of  mesothorax  distinct  but  scattered.  The  pale  markings 
all  yellowish-white  instead  of  yellow.  Face  dark,  clypeus  black 
contrasting  with  the  green  upper  part  of  face.  An  irregularly 
triangular  yellowish-white  patch  on  each  lower  corner  of  face 
between  clypeus  and  orbit.  Coxse  black,  their  ends  whitish.  Femora 
black,  their  tips  whitish.  Tibise  whitish,  middle  and  hind  tibiae 
largely  suffused  with  black.  Dorsum  of  abdomen  with  the  black 
nearly  covering  the  segments,  leaving  transverse  white  areas  or 
bands,  not  continued  to  lateral  margin,  on  segments  2-4.  Venter 
whitish,  not  banded. 

Hcib. — Santa  F^,  N.  M.,  close  to  the  Denver  &  Rio  Grande  depot, 
at  flowers  of  Menzelia  nuda,  Aug.  3, 1895,  many  specimens.  They 
were  associated  with  Bomhus  (abundant)  and  Andrena  (rare). 

18.  Perdita  pallidior  n.  sp. 

$ . — Resembles  the  $  of  mentzelice,  but  differs  in  the  cheeks  being 
unarmed  beneath,  in  the  smaller  head,  the  second  submarginal  cell 
more  narrowed  above,  the  legs  entirely  yellow,  the  abdomen  above 
orange-yellow,  with  the  first  segment  nearly  all  dark  brown  or 
black,  and  a  dark  brown  band  on  segments  2  and  3,  that  on  3d  fail- 
ing some  distance  before  the  lateral  margin. 

9  . — Resembles  the  9  of  mentzeli(By  but  differs  in  the  legs  being 
all  yellowish-white,  except  a  dusky  shade  on  inside  of  anterior 
femora,  and  outside  of  middle  and  posterior  tibiae.  The  white  sub- 
triangular  marks  on  sides  of  face  are  rather  more  produced  upward 
along  the  orbital  margin.  The  abdomen  aboye  is  yellowish-white, 
the  first  segment  with  a  broad  brown-black  ring,  the  second  and 
third  segments  with  dark  bands,  the  fourth  segment  with  a  pair  of 
dark  spots,  suffused  in  outline. 

Hah. — Albuquerque,  N.  M.,  close  to  Prof.  Hadley*s  house,  abun- 
dant on  flowers  of  Mentzelia  nuda,  Aug.  15, 1895.  A  single  9  was 
also  swept  from  Gutierrezia  sarothrce  (det.  E.  O.  Wooton)  at  the 
same  time  and  place.  No  other  bees  were  then  found  upon  the 
Mentzelia,  except  Perdita  pulchrior.  On  the  Gutierrezia  were  found 
also  Perdita  gidierrezice  and  P.  austini,  one  each. 
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14.  Perdita  pulohrior  n.  sp.    Fig.  7,  (part  of  wing). 

^  . — Resembles  the  ^  oi pallidior,  but  rather  larger  and  stoutly 

built,  with  the  cheeks  armed  below  with  a  prominent  spine.     Head 

large  and  subquadrate.    Second  submarginal  not  so  much  narrowed 

above.      Legs  entirely  yellow.      Abdomen  above  shiny 

pale  orange-yellow,  the  first  segment  mostly  black,  second 

with  a  pair  of  dark  spots  ;  no  dark  bands.     The  second 

Fig.  7.       segment  may  have  its  lateral  margins  also  dark,  and  the 

third  segment  may  show  spots. 

Hab, — Albuquerque,  N.  M.,  on  Menizelia  >nu/a,same  time  and  place 
aspallidior,  two  males  (Ckll.,  4,537,  4,538).  On  Sept.  12th,  I  was 
surprised  to  take  another  example,  also  a  male,  on  Bigelovia  wrightii 
close  to  the  Agricultural  College,  I^s  Cruces,  N.  M.  This  species 
may  possibly  represent  a  dimorphic  <J  of  pallidior ;  the  ?  is  either 
unknown,  or  not  to  be  separated  from  those  presumably  referable  to 
pallidior. 

Four  species  found  on  Larrra  in  New  Mexio). 

15.  Perdita  Urree  n.  np.    Fig.  s.  (stigma  etc). 

^ . — Hardly  4  mm.  long,  bright  orange-yellow,  smooth  and  shiny ; 

pubescence  consisting  of  sparse  white  hairs  on  vertex,  cheeks  beneath, 

mesothorax,   pleura,    tibiie,   tarsi,  apex  and  venter  of 

"?;^^^      abdomen.    Head    very  large,  considerably  larger  than 

^^^-— ^        the  small  thorax,  subquadrate  ;  cly|)eus  produced  into 

Fici,  8.        a  spine  at  each  lower  corner,  cheeks  with  a  stout  spine 

beneath,  cjcmi  nuhc<r  emull  mid  u arrow. 
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thej  are  divergent.  Wings  as  in  larrecB,  but  the  marginal  cell 
rather  more  produced  beyond  stigma.  A  keel  between  antennae, 
giving  place  to  a  groove  running  upward  to  middle  ocellus.  Color 
deep  orange,  with  dark  markings.  A  black  spot  before  the  upper 
part  of  each  anterior  orbital  margin;  a  large  green-metallic  patch 
on  vertex,  enclosing  the  two  posterior  ocelli,  but  just  escaping  the 
anterior  one  or  only  partly  enclosing  it ;  mesothorax  shiny  metallic 
olive-green,  except  rather  broad  yellow  lateral  margins ;  dorsum  of 
metathorax  dark  green  ;  a  large  round  dark  patch  on  sides  of  thorax 
beneath.  Abdomen  above  more  or  less  suffused  with  brown,  which 
is  dark  at  base  of  first  and  apex  of  second  segments,  and  becomes 
reddish  on  last  two  segments.  Hind  legs  tinged  with  brown. 
Mandibles  simple  as  in  larrece. 

Hah. — San  Marcial,  N.  M.,  on  Larrea  at  the  same  time  and  place 
as  P.  larrece.    One  specimen. 
17.  Perdita  larreamm  n.  sp. 

9  . — 4  mm.  long.  Head  dark  brassy-green,  thorax  black,  pleura 
and  metathorax  bluish,  abdomen  dark  sepia-brown.  Head  rounded, 
rather  large,  vertex  conspicuously  roughened,  cheeks  and  occiput 
with  a  rather  dense  fringe  of  white  hairs,  clypeus  and  sides  of  face 
very  narrowly  pale  yellowish-ferruginous,  the  pale  color  continuing 
along  orbital  margin  some  distance  above  level  of  antennae,  but  so 
thin  that  its  termination  is  diffiult  to  trace. 

Antennae  blackish  above,  yellowish  beneath. 

Tubercles  and  hind  border  of  prothorax  narrowly,  yellowish. 
Anterior  portion  of  mesothorax  curiously  ornamented  with  appressed 
pure  white  hairs.  Mesothorax  appearing  granular,  microscopically 
reticulate,  with  very  sparse  shallow  punctures. 

Legs  brown,  anterior  tibiae  and  tarsi  dull  yellow.  Tegulae  yellow- 
ish-hyaline. Wings  hyaline,  nervures  white  or  colorless.  Marginal 
cell  with  its  substigmatal  portion  fully  twice  as  long  as  the  post- 
stigmatal.  Second  submarginal  triangular,  bulging  without,  nar- 
rowing to  a  point  at  marginal.     Third  discoidal  distinct. 

Abdomen  above  sepia-brown,  the  proximal  ends  of  the  first  two 
segments  slightly  yellowish.     Venter  dull  brownish-yellow. 

Hab. — San  Marcial,  N.  M.,  on  Larrea  at  the  same  time  and  place 
as  P.  larrece.    Three  specimens. 

There  are  three  possibilities  regarding  the  last  three  species  : 

(1).  That  they  are  three  distinct  species. 

(2).  That  the  males  represent  two  valid  species,  and  larrearum 
the  9  of  one  of  them. 


64 


PROCEEDINGS  OF  THE  ACADEMY  OF 


[1896. 

(3).  That  there  is  only  one  species,  larrea,  marcialis  being  the 
dimorphic  S  and  larrearum  the  normal  9  of  the  same. 

While  I  incline  to  one  of  the  latter  suppositions,  the  difference 
between  the  three  forms  is  very  great,  so  that  iu  the  absence  of 
further  evidence  they  must  be  provisionally  regarded  as  species. 

18.  Perdita  Bemioemlea  n.  sp. 

9  . — Length  6  mm.  Unusually  hairy,  the  pubescence  erect  and 
white.  Head  of  ordinary  size,  dark  greenish-blue,  bluer  at  sides  of 
face,  more  brassy-green  between  antennae.  Vertex  finely  rugulose, 
punctured.  Clypeus  high,  pitch-black,  smooth  with  large  moder- 
ately close  punctures.  The  only  face-markings  consist  of  a  shining, 
hairless,  bright  sulphur-yellow  oval  patch  on  each  side  of  the  clypeus, 
separated  from  the  eye  margin  by  a  distance  at  least  equal  to  its 
own  diameter. 

Antennae  dark-brown,  scape  b]ack,  last  joint  of  flagellum  becom- 
ing pale.  The  antennae  arc  rather  conspicuously  enlarged  toward 
their  ends. 

Mesothorax  and  scutellum  smooth  and  shining,  but  with  deep, 
large  and  rather  close  punctures.  Thorax  all  black,  except  the 
metathorax  which  is  blue.     Pleura  with  quite  long  white  hairs. 

TegulsB  hyaline.  Wings  milky-hyaline,  stigma  very  pale  yellow, 
hyaline  in  middle,  nervures  colorless,  costal  nervure  black.  Marginal 
cell  rather  short,  appendiculate,  poststigniatal  portion  hardly  longer 
than  substigniatal.  iSecond  submarginal  large,  narrowed  about  one- 
half  to  marginal.     Third  discoidal  distinct. 
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elongate  mark  adjacent  to  hind  border  of  clypeus,  narrowing  medi- 
ally, and  a  triangular  patch  on  each  side  of  face,  not  quite  reaching 
to  level  of  insertion  of  antennae,  white.  Mandibles  white  with  rufous 
tips.  Cheeks  rather  densely  white-hairy.  Antennae  with  the  scape 
black  above,  white  beneath ;  funicle  and  flagellum  black  or  very 
dark  brown,  last  joint  of  latter  pale  at  tip.  Thorax  shiny,  rather 
densely  pubescent  for  a  Perdita,  mesothorax  very  dark  bottle  green, 
median  groove  very  distinct.  Tubercles  and  posterior  median  border 
<xf  prothorax  white.  Tegulse  brownish,  with  a  white  spot  on  ante- 
rior half.  Scutellum  quite  brassy-green.  Metathorax  dark  blue, 
distinctly  rugulose.    Pleura  smooth,  dark  blue. 

Legs  white;  with  the  femora  except  ends,  most  of  hind  coxae,  a 
patch  behind  each  of  the  four  anterior  tibiae,  the  hind  tibiae  except 
basal  third,  and  the  hind  tarsi,  black.  Wings  hyaline,  nervures 
fuscous,  stigma  margined  with  fuscous.  Marginal  cell  with  thepost- 
stigmatal  portion  about  or  hardly  as  long  as  the  substigmatal ; 
second  submarginal  narrowed  about  one-half  to  marginal ;  third 
discoidal  distinct. 

Abdomen  above  and  below  with  the  last  two  segments  entirely 
rufous,  without  markings.  Segments  1-3  above  white,  with  black 
bands  at  proximal  and  distal  margins  of  segments,  those  on  proximal 
margins  of  segments  2  and  3  very  narrow,  and  that  on  distal  mar- 
gin of  3d  represented  only  by  a  line  of  mottling.  (Ckll.,  3,262,  etc.) 

Mut.  9  . — Clypeus  with  two  longitudinal  black  lines  or  bands  in 
addition  to  the  marks  above  described.     (Ckll.,  3,259). 

$ . — The  whole  of  the  face  beneath  the  level  of  the  antennae  white, 
except  the  two  black  dots  on  clypeus.  Along  the  orbits  the  white 
is  further  produced  a  short  distance,  rapidly  narrowing  to  a  point. 
Second  submarginal  narrowed  distinctly  more  than  half  to  marginal. 
Last  three  segments  of  abdomen  rufous.  Cheeks  unarmed.  (Ckll., 
3,261). 

Hab. — Albuquerque,  N.  M.,  June  30, 1895,  in  numbers  at  flowers 
of  Oroton  texensis.  In  August,  Miss  Myrtle  Boyle  found  a  single 
specimen  at  La  Tenaja,  near  Santa  F^.  I  looked  for  it  at  Santa  F^, 
but  failed  to  find  it,  though  the  Croton  is  abundant. 

A  small  species  \oith  orange  or  orange-rufous  abdomen  found  on 
Cham(Bsaracha. 

^.  Perdita  ohamsBtaraohse  n.  sp. 

^ . — 3i  mm.  long.     Head  and  thorax  shining  dark  blue,  abdomen 
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brownish-orange.  Vertex  granular.  Head  rounded.  Face  below 
antennie  yellowish- white,  the  upper  border  of  the  pale  color  coinci- 
dent with  the  lower  level  of  the  insertion  of  the  antennie,  except 
that  on  each  side  of  the  dog-ear  plate  there  is  a  notch  formed  by  an 
incursion  of  the  dark  color.  Clypeus  with  a  small  black  spot  on 
each  side.  Mandibles  rufous  at  tips.  Antennse  dark  above,  below 
dirty  yellowish,  the  scape  whiter.  Sides  of  face  with  appreased  white 
hairs.  Cheeks  unarmed,  rather  densely  clothed  beneath  with  erect 
white  hairs.  Sides  of  metathorax,  and  postscutellum,  with  similar 
hairs.  Tubercles  yellowish-white,  tegulae  hyaline.  Wings  hyaline, 
nervures  very  pale  straw-yellow,  third  discoidal  very  weak,  second 
submarginal  narrowing  about  one-half  to  marginal.  Legs  pale 
yellow,  a  dark  patch  on  anterior  femora,  and  middle  and  posterior 
femora  and  tibisB  largely  dark.  Abdomen  above  bandless,  first 
segment  dark  at  base.     Venter  entirely  orange.     (Ckll.,  4,568,  etc.). 

9  . — Closely  similar,  but  the  dog-ear  marks  and  pale  mark  above 
clypeus  wanting,  i.  e.,  the  pale  color  on  face  is  confine<l  to  the  clypeua 
and  triangular  marks  at  sides  of  face.     (Ckll.,  4,573). 

Ilab. — Albuquerque,  N.  M.,  in  the  old  town  at  flowers  of  Chcuna- 
saracha  coronopus,  Aug.  16,  1895,  abundant.  Also  at  Santa  F^,  in 
the  capitol  grounds,  on  flowers  of  C  coronopus,  Aug.  2,  1895,  two 
specimeuii.  At  Santa  F^  it  was  associated  on  the  flowers  with  Halic* 
i%u  i  and  CoUdes.  This  s()ecies  resembles  P.  semicrocea,  but  that 
has  the  face  dark  in  the  9  . 

A  sp*rus  fnnn  the  transition  zone  in  Xen^  Mrxico,  habits  unknown. 
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notched  on  inner  side  near  end,  but  not  actually  bifid.  Cheeks  quite 
densely  hairy.    Antennae  dark  brown,  almost  black  above. 

Tubercles,  and  hind  border  of  prothorax  more  or  less,  very  pale 
yellowish.  Mesothorax  bulging  in  front,  not  very  shiny,  dark  brassy, 
hardly  green,  quite  pubescent  with  erect  whitish  hairs.  Sides  of 
metathorax  with  tufts  of  hairs,  but  postscutellum  not  conspicuously 
hairy. 

Tegulse  hyaline.  Wings  hyaline,  nervures  very  pale  yellowish, 
almost  colorless,  stigma  margined  with  brown.  Marginal  cell  rather 
long,  poststigmatal  portion  distinctly  longer  than  substigmatal.  First 
submarginal  not  nearly  so  large  as  first  discoidal.  Second  sub- 
marginal  large,  narrowing  hardly  one-half  to  marginal.  Third  dis- 
coidal quite  distinct. 

Legs  black  ;  anterior  knees,  anterior  tibiae  in  front,  middle  tibiae 
at  tip  behind,  dull  yellow.  Abdomen  rather  narrow,  black  ;  second, 
third  and  fourth  segments  at  base  with  a  broad  pale  yellowish  band, 
slightly  notched  in  middle  behind.  Venter  dark  brown.  The 
abdominal  bands  have  a  slightly  greenish  tint,  so  that  when  the 
insect  is  alive  on  the  flowers  it  rather  suggests  a  miniature  Nomia 
similar  to  N.  punctata, 

S , — Length  6  mm.  Cheeks  unarmed.  Light  markings  all  deep 
saflFron-yellow,  instead  of  pale  greenish-yellow.  Mandibles  simple, 
yellow  with  ferruginous  tips.  Face  beneath  antennae  all  yellow, 
except  two  black  dots  on  clypeus,  the  yellow  moreover  extending 
upward  at  sides  of  face,  coming  to  a  point  at  an  angle  of  about  50^, 
not  quite  so  far  up  as  the  length  of  the  scape  above  level  of  insertion 
of  antennae.  Antenna^  yellow;  funicle,  flagellum  and  end  of  scape 
above,  dark  brown. 

Yellow  hind  margin  of  prothorax  connecting  with  yellow  tuber- 
cles. Legs  yellow ;  part  of  middle  coxae,  posterior  coxae  except  ends 
and  a  spot  behind,  a  large  patch  on  anterior  and  middle  femora 
behind,  a  patch  on  both  sides  of  hind  femora,  a  large  patch  on 
middle  tibiae,  and  outer  side  of  hind  tibiae  and  tarsi,  black.  Pleura 
with  a  round  yellow  patch,  not  very  conspicuous,  in  front. 

Abdomen  above  shining,  dark  brown,  with  rather  broad  yellow 
bands  at  proximal  margins  of  segments  2-5,  that  on  4  narrowest, 
that  on  5  broadest,  and  notched  behind  medially.  Sixth  segment 
dull  rufous  with  a  brown  rather  suffused  band.   Venter  dull  orange. 

Hab, — Las  Cruces,  N.  M.,  common  at  flowers  of  Sphceralcea  an- 
gustifolia,  middle  of  August  to  middle  of  September,  1895. 
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9 . — Nerram  dark  brown.  A  light  spot  on  emcb  side  of  5tli 
abdomiDftl  segmeot.  (Ckll.,  3.8aO).  The  spots  oo  5th  segment  maj 
be  absent  as  in  the  type. 

S , — Nervures  dark,  as  in  the  9  .  The  dog-ear  marks  have  nM>re 
or  less  of  a  dark  border  below. 

>Iut.  8UFFU8A.  $ . — Abdomen  above  suffused  with  brown»  onlj 
the  yellow  bands  on  segments  2  and  3  remaining.  Dog-ear  marks 
reduced,  their  lower  half  often  wanting. 

Mnt  9  . — Only  6  mm.  long.  Abdominal  bands  narrow,  that  on 
segment  5th  present  though  interrupted  iu  the  middle  (Ckll.,  3,849). 
This  may  be  the  proper  9  of  mut.  snffusa, 

Uab, — Santa  F^,  N.  M.,  common  at  flowers  of  Sphwralcea  an^u^ 
iifolia;  the  males  much  more  frequent  than  the  females.  The 
species  was  first  taken  in  Mr.  Boyle's  garden  on  July  25,  1895;  2 
normal  ^  aliieola,  2  i  suffusa.  On  July  27th  were  taken  several 
males,  about  equally  divided  between  altieoia  proper  and  guffuta^ 
and  also  two  females.  The  latest  date  I  have  is  Aug.  8th,  a  9  taken 
by  Miss  Myrtle  Boyle.  The  i  differs  from  zebraia  S  by  its  very 
dark  (not  bluish)  thorax,  much  yellower  light  markings,  darker 
stigma,  and  rather  differently  shaped  face-markings. 

A  specif i*  found  on  Clettm*^  Merrulata  (C  integrifolia), 
SS.  Ptrdita  t«brata  Cr.  Tr.  Am.  Knt.  Soc..  is:s.  p.  sy.     9  (llab.,  Colonuio). 

J  Perditii  ianina  Ckll.,  Proc,  Phil*.  Acad.,  isyi,  p.  17.    (Hsb..  SaiiU  F6,  N.  M.). 
FigH.  9,  10,  (fac^-markt  and  f  geniulia). 
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it  from  Fort  ColliDs,  Colorado,  where  it  was  collected  in  August ; 
this  is  the  most  nor l hern  locality  known  for  it.  The  most  southern 
locality  is  Alma,  Socorro  Co.,  N.  M.,  where  it  was  found  by  Mr* 
Alfred  Holt.    I  have  myself  collected  it  as  follows : 

(1).  Albuquerque,  June  80th  and  Aug.  16, 1895.  (2).  Lamy,  N. 
M.,  July  2d  and  July  13th.  (3).  Santa  F^,  N.  M.,  July  5th  to 
Aug.  3d.  (4).  Watrous,  N.  M.,  July  13th.  (5).  Las  Vegas,  N. 
M.,  July.    (6).  La  Junta,  Colo.,  July. 

Everywhere  it  is  found  in  great  abundance  on  flowers  of  Cleome 
Berrulata,  and  on  nothing  else ;  whereas  the  closely  allied  P.  bakerce 
is  found  on  Solidago.  On  July  12th,  at  Santa  F^«  I  saw  them  settle 
on  the  stamens  of  the  Cleome^  climb  to  the  top,  and  collect  toe  pollen. 
At  Watrous  I  saw  one  inserting  its  tongue  in  the  base  of  the  flower, 
running  down  the  inner  surface  of  the  petals. 

In  the  $  s  the  face-markings  are  very  constant,  but  frequently  the 
light  bands  of  the  abdomen  will  be  interrupted  on  segments  3  and  4. 
The  9  8  vary  much  in  the  clypeal  marks,  from  no  marks  on  the 
clypeus  but  the  usual  pair  of  dots,  to  two  black  bars  or  even  an 
almost  wholly  black  clypeus.  These  variations  do  not  seem  to  have 
any  reference  to  the  environment. 

Mr.  Fox  has  examined  for  me  all  Cresson's  type  specimens  of 
zehrata  (?)  and  reports  that  they  have  the  supraclypeal  spot 
notched  above,  except  one,  which  has  it  divided  in  two.  This  last 
was  the  one  Cresson  actually  had  in  hand  when  describing,  as  may 
be  seen  from  his  description.  The  clypeus  in  four  specimens  is  bi- 
spotted  with  black,  in  one  entirely  yellov^. 

A  species  very  like  P.  zehrata,  found  on  Solidago  in  Colorado, 
94.  Perdita  bakerte  n.  sp.  or  race.    Figs.  11,  12,  (head  and  ^  genitalia). 

$ . — Like  the  $  of  P.  zehrata,  but  seems  to  average  smaller,  the 
pale  bands  of  the  abdomen  are  small  and  interrupted,  at  least  on 
the  third  and  fourth  segments,  and  the  supraclypeal  mark  is  nearly 
twice  as  broad  as  long.  Sometimes  the  abdominal  bands  are  entire, 
but  the  supraclypeal  mark  still  affords  a  distinguishing  character. 

9 . — Seems  to  differ  only  from  9  zehrata  in  its  broader  supra- 
clypeal mark,  notched  in  the  middle. 

Hah.— Fort  Collins,  Colorado,  12  ^,  3  9,  sent  by  Mr.  C.  F. 
Baker.  They  were  collected  as  follows:  (1).  On  Solidago  canad- 
ensis, Aug.  8,  1895,  both  sexes.  (2).  On  Solidago  canadensis,  Aug. 
15, 1895,  a  ^.  (3).  On  sticky  flower-buds  of  Helianthus  annuus, 
Aug.  20, 1895,  two  ^s. 
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When  Mr.  Baker  sent  me  tbb  species,  with  the  sUtement  that  it 
was  found  on  Solidago,  I  could  hardly  believe  there  had  not  been 
some  mistake,  as  it  so  nearly  resembled  P.  tehrata,  which  I  hAve 


Fig.  12.  Fig.  11. 

found  always  on  Cleomty  never  on  Solidago.  Mr.  Baker,  however, 
assures  me  that  there  has  been  no  mistake ;  and  on  re-examining  the 
series  I  find  that  it  differs  from  zebrata,  in  the  males  at  least,  by  the 
average  greater  reduction  of  the  pale  bands  of  the  abdomen,  and 
constantly  in  the  broader  supraclypeal  mark.  We  thus  appear  to 
have  a  species  in  the  early  stages  of  differentiation,  perhaps  hardly 
to  be  r^arded  as  more  than  a  race  of  tehrata,  I  have  taken  the 
liberty  of  naming  it  after  Mrs.  Baker,  who  has  collected  part  of  the 
matei^al  received  from  Fort  Collins. 

Since  the  above  was  written,  I  have  examined  the  $  genitalia  of 
canuia  (zebrata)  and  bakent,  and  find  apparently  good  distinctions. 
See  fig.  12. 
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cell  has  the  poststigmatal  portion  appreciably  longer  than  the  sub- 
stigmata],  the  third  discoidal  is  distinct. 

From  P.  pedidis,  it  differs  thus : 

(1).  Larger,  mesothorax  dull,  granulated,  markings  of  face  and 
abdomen  yellowish, =affinis  ? . 

(2).  Smaller,  mesothorax  smooth,  very  shiny,  markings  of  face 
'  and  abdomen  white, =rpectidiB  ? . 

In  its  face-markings,  dull  mesothorax  and  dark  nervures  P. 
offinis  9  agrees  precisely  with  octomaeulata  9  ,  but  it  differs  thus : 

(1).  Larger,  markings  of  abdomen  chrome-yellow,  wings  tinged 
smoky  or  yellowish,     ....      =:octomaculata  9  . 

(2).  Smaller,  markings  of  abdomen  creamy  or  yellowish-white, 
wings  clear  or  nearly  so,      .        .        .         .        =^affini8  9  • 

I  have  not  seen  the  $  of  affinis.  Mr.  Fox  kindly  sends  me  a 
sketch  of  the  face-markings,  showing  the  face  all  yellow  below  the 
level  of  the  antennse,  the  yellow  extending  above  in  the  median  line 
as  a  small  rounded  projection,  and  at  the  sides  obliquely  from  the 
antennal  sockets  to  the  orbital  margin,  where  it  ends  at  an  angle 
of  about  50^.  Thus  the  face-markings  of  affinis  $  differ  at  once 
from  those  of  octomaeulata  $ ,  which  has  the  yellow  confined  to 
clypeus  and  sides  efface,  except  a  couple  of  small  spots  or  streaks 
in  the  place  of  the  supraclypeal  mark. 

86.  PerdiU  BexmaoaUUCkll.,  Proo.  Phila.  Acad.,  1895,  p.  12.    9  (Hab.,  Santa  F6, 
N.  M.). 

The  unique  type  was  taken  on  July  25th  ;  it  could  hardly  have  been 
on  Solidago,  which  would  not,  I  think,  be  in  flower  at  Santa  F^  at 
that  time.  I  have  a  note  in  my  diary  that  on  Aug.  2,  1895,  Solid- 
ago  ccmaderms  was  only  beginning  to  flower,  and  was  visited  by  a 
few  Halietus,  The  form  found  on  Solidago  in  Colorado  represents 
a  variety,  as  follows : 

Var.  punctata  9* 

Length  about  6  mm. ;  abdomen  with  only  4  pale  dots,  on  segments 
3  and  4.  As  it  is  possible  that  this  will  prove  to  be  a  distinct 
species  when  a  good  series  is  collected,  the  following  additional 
particulars  are  offered : 

Head  and  thorax  greenish-black,  metathorax  blue-black.  Man- 
dibles yellowish  with  rufous  tips.  Face  and  mesothorax  very  little 
hairy.  Vertex  and  mesothorax  granular,  quite  distinctly  dark 
greenish.  Clypeus  black,  minutely  granular,  sparsely  and  irregu- 
larly punctate.    Scutellum  with  the  granulations  becoming  obsolete 
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00  the  sbiDiDg  disc.  Wiogs  slightly  smoky,  nenrures  and  stigniA 
dark  brown,  stigma  not  hyaline  in  middle.  Marginal  cell  shorty 
distinctly  appendiculate,  the  poetsdgmatal  portion  shorter  than  the 
substigmatal.  Recurrent  and  transverse  cubital  nervures  broken  by 
hyaline  dots.  Third  discoidal  distinct.  Cubital  and  subdiscoidal 
nervures  produced  far  beyond  the  cells,  the  latter  to  the  margin  of 
the  wing.  Four  middle  tarsi  rufotestaceous,  as  also  the  anterior 
knees,  and  anterior  tibiae  before.  The  light  dots  on  abdomen  are 
inconspicuous,  so  that  it  appears  at  first  sight  immaculate  brown- 
black. 

Hab, — Fort  Collins,  Colorado,  Aug.  8, 1895,  on  Solidago  cafiaden- 
$is ;  one  example,  sent  by  Mr.  Baker.     The  head  is  shorter  than  in 
affiiiis,  and  the  pale  face-marks  are  wanting ;  the  marginal  cell  is 
also  shorter. 
S7.  Ptrdita  reetangnUta  n.  tp.    Fig.  13.  (fuce-markf). 

9. — About  ^i  mm.  long.  Head  and  thorax  dark  brassy-green, 
granular,  dull ;  metathorax  bluish.  Head  of  ordinary  shape  and 
size.  Clypeus,  supraclypeal  mark,  lateral  face-marks,  and  spot  mid- 
way between  antennte  and  middle  ocellus,  lemon-yellow.  Between 
the  supraclypeal  mark  and  the  frontal  spot,  the  usual  facial  keel  is 
well-develo|>ed,  slightly  intruding  into  the  S|>ot  The  supraclypeal 
mark  is  approximately  rectangular,  clear  cut,  about  twice  as  broad 
as  long.  The  dots  on  the  clypens  are  obscure.  The  lateral  face- 
marks  are  broad  at  base,  reaching  the  point  on  the  cly- 
peus next  to  the  dot,  gradually  narrowing  upward,  un- 
til at  a  point  about  level  with  the  upper  edge  of  the 
>^     antennal  sockets  they  are  squarely  truncate  nearly  to 
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marginal  large,  narrowed  more  than  half  to  the  marginal ;  3d  dis- 
ooidal  distinct  Legs  yellow,  tarsi  pale  testaceous ;  spot  on  middle 
femora  and  tibise,  a  large  blotch  on  hind  femora,  and  hind  tibise 
except  basal  third,  black. 

Abdomen  above  lemon-yellow,  the  last  segment  slightly  orange. 
First  s^ment  with  two  black  spots ;  rather  broad  black  bands  at 
bind  margins  of  segments  1-4,  intruding  a  little,  especially  at  sides, 
on  the  base  of  the  segment  following,  not  at  all  notched,  nor  joined 
together.     Venter  yellow  without  bands. 

^ . — Differs  as  follows :  Scape  with  a  small  black  stripe  above. 
Face  below  antennse  all  yellow,  owing  to  the  space  beneath  the 
antenna  being  filled  in  by  well-developed  dog-ear  marks,  and  to  the 
supraclypeal  mark  being  higher.  The  lateral  face-marks  are  rather 
obliquely  (not  squarely)  truncate,  and  are  scarcely  at  all  produced 
along  the  orbital  margin  above  the  truncation.  The  frontal  pale 
spot  is  wanting.  The  collar  is  not  yellow,  and  the  yellow  border  of 
prothorax  is  reduced  to  two  marks,  the  tubercles  also  remaining 
yellow.  The  nervures  and  stigma  are  dark  brown,  the  marginal 
cell  is  longer,  and  the  second  submarginal  less  narrowed  above. 
Legs  black,  with  the  knees  and  anterior  femora  and  tibiae  in  front, 
yellow.  The  abdomen  is  black,  with  orange  or  yellow  clean-cut 
interrupted  bands  on  segments  1-4.  Venter  dark.  The  cheeks  are 
unarmed. 

Hab. — Fort  Collins,  Colorado,  Aug.  15,  1895,  on  Solidago  cana- 
derma;  one  9 ,  one  i ,  sent  by  Mr.  Baker.  The  ^  is  so  different 
firom  the  $  ,  that  it  may  be  a  distinct  species  ;  but  the  face-markings 
are  exactly  such  as  might  belong  to  the  sexes  of  a  species,  and  there 
are  several  points  of  similarity  in  structure.  In  a  case  of  this  sort, 
one  decides  partly  by  the  circumstances  of  the  capture,  the  two  sexes 
having  been  taken  from  the  same  flowers  on  the  same  day. 

Three  other  species  from  Colorado,  habits  unknoxm, 

18.  PtrdiU  inowii  n.  sp. 

9  . — Length  5}  mm.  Head  and  thorax  dark  brassy-green,  dull 
and  granular,  metathorax  bluish  and  more  shining.  Head  fairly 
large,  approximately  round ;  face  very  little  hairy,  although  the 
mesothorax  and  other  parts  of  thorax  are  quite  hairy,  the  hairs 
being  of  a  pale  brownish  color,  dirty  white  on  the  under  parts. 
Mandibles  stout,  simple,  yellowish  with  rufous  ends.  Antennse  dark 
biQwnp  scape  pale  beneath.    Clypeus,  and  sides  of  face  rather  nar- 
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rowly  up  to  level  of  antennse,  dull  pale  yellowish.  The  face-marks 
at  sides  are  abruptly  truncate  at  their  upper  end,  the  truncation  a 
little  oblique.  Supraclypeal  and  dog-ear  marks  wanting.  Tuber- 
cles and  two  spots  on  hind  border  of  prothorax,  pale  yellowish  or 
aubtestaoeous.  Wings  dull  hyaline,  iridescent,  nervures  and  stigma 
rather  dark  yellowish-brown,  stigma  centrally  subhyaline.  Mar- 
ginal cell  large,  append iculate,  poststigmatal  portion  longest.  Second 
submarginal  large,  narrowed  more  than  one-half  to  marginal ;  3d 
discoidal  distinct.     Tegul»?  hyaline. 

Legs  brown-black,  hairy ;  anterior  femora  at  ends,  and  anterior 
tibisB,  except  a  patch  behind,  yellow;  anterior  tarsi,  middle  and 
hind  knees,  and  much  of  middle  tibise,  yellowish  testaceous.  Hind 
tibise  in  the  type  specimen  with  a  mass  of  dull  orange  pollen. 

Abdomen  above  dull  brownish-white ;  first  segment  black  at  base ; 
segments  1-4  with  broad  brown -black  bands  on  their  hind  halves, 
these  bands  not  at  all  interrupted,  those  on  segments  2-3  conspicu- 
ously thickest  in  the  middle,  those  on  1-2  joined  laterally  by  a 
longitudinal  line ;  5th  segment  hairy,  with  a  rudimentary  band. 
Venter  brown. 

i/a6.— Estes  Park,  Colorado,  August,  1892  (F.  H.  Snow,  No. 
210).  One  specimen,  sent  by  Mr.  Fox.  The  abdomen  may  have 
been  more  brightly  colored  in  life.  P.  mowii  differs  from  niiidella 
9  at  once  by  its  dull  hairy  mesothorax  ;  from  bigelovia  $  it  differs 
in  shape  of  lateral  marks  of  face,  as  well  as  in  abdomen. 

20.  Ptrdita  lateio«pa  n.  ip. 

^ . — Length  about  5  mm.  Cheeks  unarmed.  Head  moderately 
largg.  rouodcd.  Bcniewhitt  broader  than  loog,  deep  yd  low  with  dark 
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T^ulse  yellowish  hyaliDe.  Wings  hyaline,  nervures  and  stigma 
(except  its  hyaline  centre)  very  pale  yellow.  Marginal  cell  rather 
long,  substigmatal  portion  about  as  long  as  poststigmatal ;  a  linear 
appendiculate  nervure  longer  than  the  marginal  itself;  2d  sub- 
marginal  rather  large,  narrowed  a  little  more  than  half  to  marginal ; 
3d  disooidal  distinct. 

Legs  yellow ;  a  blackish  patch  on  middle  femora  and  tibiae  be- 
behind,  hind  legs  blackish  except  knees. 

Abdomen  above  yellow  ;  first  segment  narrowly  dark  at  base;  at 
the  sutures  of  all  the  segments  is  a  narrow  black  band,  which  takes 
the  form  of  two  transversely  elongate  spots  on  the  hind  margin  of 
each  segment,  adjacent  to  a  narrow  entire  band  on  anterior  margin 
of  the  next.  None  of  the  bands  are  united  laterally.  The  yellow 
is  much  more  developed  in  proportion  to  the  black  than  in  martini. 
Venter  yellow,  immaculate. 

Hab, — Glenwood  Springs,  Colorado,  Aug.  24, 1894.  Collected  by 
Prof.  Gillette ;  sent  to  me  by  Mr.  Fox.  The  unique  specimen  is 
unfortunately  reddened  by  cyanide.  P.  luteiceps  is  very  near  martini, 
but  differs  by  the  brassy-green  (not  blue)  thorax,  the  vertex  with  a 
transverse  yellow  band  above  the  ocelli,  and  in  the  greater  develop- 
ment of  yellow  on  the  abdomen.  It  is  to  be  added  that  martini  is  a 
spring  species,  while  luteiceps  was  caught  in  late  summer.  It  is 
curious  that  among  the  numerous  late  summer  species  of  Perdita  at 
Las  Cruces,  the  locality  of  martini,  none  resemble  it  so  closely  as 
luteiceps, 
30.  Perdita  dubia  n.  sp. 

$ . — About  or  slightly  over  5  mm.  long.  Very  like  the  $  of 
bakerod  or  zebrata,  resembling  them  in  the  shining  mesothorax,  color 
of  head  and  thorax,  face-markings,  etc.  The  mesothorax  is  a  rather 
yellower-green.  The  supraclypeal  mark  is  heart-shaped  with  the 
apex  cut  off,  thus  differently  shaped  from  that  of  bakercR  or  zebrata, 
but  nearest  to  zebrata.  The  dog-ear  marks  are  a  little  reduced, 
leaving  a  perceptible  amount  of  dark  color  between  them  and  the 
clypeus.  The  lateral  face-mark,  formed  as  in  zebrata,  presents  an 
obscure  dark  streak  on  its  upper  portion.  The  sides  of  the  face  are 
more  hairy  than  in  zebrata  or  bakera.  The  cheeks  are  very  hairy. 
The  labrum  presents  a  conspicuous  pit.  The  thorax  is  rather  more 
hairy  than  in  bakercR  or  zebrata.  The  posterior  and  middle  femora 
are  entirely  yellow,  except  for  the  slightest  indication  of  black  on 
the  posterior  ones;  otherwise  the  legs  resemble  those  of  bakenz. 
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Wiogs  hyaline,  nervures  sepia-brown,  stigma  hjaline  in  middle. 
The  marginal  cell  is  dbtinctly  longer  than  in  bukera  or  tebraia,  and 
has  the  poststigmatal  portion  longest  Second  submarginal  large, 
narrowed  one-half  to  marginal ;  3d  discoidal  absent. 

Abdomen  above  with  nearly  equally  broad  bands  of  yellow  and 
black.  First  segment  all  black ;  then  follow  four  black  bands  at 
the  junction  of  the  segments,  none  interrupted,  nor  joined  at  the 
middle  or  the  sides.  Tip  blackish.  Venter  yellow,  with  a  little 
black  along  the  sutures. 

Bab. — Glenwood  Springs,  Colorado,  Aug.  24, 1894.  Collected  by 
Prof.  Gillette,  sent  by  Mr.  Fox.  Like  the  last,  taken  at  the  same 
time,  it  is  reddened  by  cyanide.  It  is  unfortunate  that  we  know 
nothing  about  the  habits  of  this  species,  and  have  only  a  single 
specimen.  It  will  be  recognized  by  the  regular  entire  abdominal 
bands,  the  coloration  of  the  le^,  etc. 

A  species  from  California,  habitat  unknotvn,  $  unknown, 
81.  Ptrdita  triiignata  n.  ip.    Fig.  14,  (f»c«-marki). 

9 . — Length  about  5}  mm.  Head  and  thorax  blue-black  or 
greenbh-black,  the  tint  difficult  to  define.  Head  of  ordinary  size, 
nearly  round,  somewhat  depressed  on  vertex  ;  face  very  sparsely 
hairy,  cheeks  nt>t  so  hairy  as  in  many  species.  Vertex  dull  and 
very  distinctly  granulose.  Middle  ocellus  in  a  distinct  depression. 
Mandibles  stout,  yellowish,  with  rufous  tips  and  bases.  Clypeua 
brown-black,  contrasting  with  the  distinctly  green  face  above  it ;  in 
shape  high,  something  like  a  cocked-hat.    Face-markings  pale  lemon- 
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L^  dark  brown  with  the  tarsi  testaceous ;  anterior  and  middle 
tibiffi  in  front,  and  corresponding  knees,  dull  yellow.  Abdomen 
above  and  below  dark  reddish-brown,  without  markings. 

Hah, — California,  collector  and  exact  locality  unknown  ;  sent  by 
Mr.  Fox.  One  specimen,  known  by  the  yellowish  wings,  abdomen 
mthout  markin£;s,  etc. 

Two  species  described  by  F,  Smithy  exact  locality  and  habits  unknovm, 

32.  PerdiU  haliotoidei  Sm.,  Br.  Mus.  Cat.,  Vol.  I,  p.  128,  (1853).    9  (Hab.  North 
America). 

The  description  indicates  that  this  species  is  similar  to  P.  semicro- 
cea,  but  differs  in  having  the  nervures  fuscous  (in  semicrocea  they 
are  colorless),  the  abdomen  dark  testaceous,  and  the  legs  rufotesta- 
ceous  with  the  tarsi  pale. 

S3.  Perdita  bioolor  (Sm.). 

Macrotera  bicolor  Sm.,  Br.  Mus.  Cat.,  Vol.  I,  p.  130,  (1853).  "9"  (Hab.  Mexico). 

The  description  shows  that  this  species  is  twice  as  large  as  the 
last,  the  head  and  thorax  black  and  the  abdomen  ferruginous,  more 
or  less  fuscous  at  base.  It  might,  perhaps,  be  confused  with  if.  texana, 
but  the  abdomen  is  elongate-ovate  and  the  mandibles  are  rounded  at 
their  apex,  simple.  The  wing  nervures  are  ferruginous.  P.  texana 
has  a  ferruginous  abdomen  only  in  the  ^  . 

As  the  description  of  this  insect  did  not  enable  me  to  ascertain 
definitely  whether  it  belonged  to  the  group  (or  genus)  of  P.  texana 
=  megacephala  and  P.  laiior,  I  applied  to  Mr.  E.  A.  Smith,  of  the 
British  Museum,  asking  him  to  kindly  examine  his  father's  type, 
and  report  on  certain  points  specified.  He  handed  my  letter  to  Lt. 
Col.  Bingham,  who  very  kindly  examined  the  typical  specimen,  and 
reported  as  follows : 

"  1.  The  type  is  a  ^ ,  not  a  $  .  It  has  the  two  basal  segments  fus- 
cous, the  3d  and  following  segments  ferruginous,  with  the  apical  one, 
which  is  very  small  and  somewhat  hidden  by  the  fimbria  of  pale 
hairs  on  the  posterior  margin  of  the  -Gth  segment,  black. 

'*  2.  The  mandibles  are  deeply  grooved  on  the  outside  from  near 
the  base  to  the  apex,  which,  however,  does  not  appear  to  be  bifid. 

"3.  The  figure  of  the  marginal  cell  given  in  Part  1,  pi.  V,Jf.  22, 
of  Smith's  Catalogue,  is  fairly  good,  the  cell  may  be  a  little  more 
obliquely  truncate  at  apex,  perhaps. 

"  4.  From  Cresson's  description  of  M,  megacephala  $ ,  Smith's 
type  of  bicolor  differs  as  noted  above  in  the  basal  segments  of  the 
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abdomen  being  fuscous,  and  in  the  posterior  tibiae  being  clothed  with 
a  '  a  thin  scopa '  of  pale  yellow  pubescence,  as  Smith  described, 
which  has  now  faded  to  a  dirty  white." 

While  I  am  not  yet  certain,  I  am  decidedly  inclined  to  suppose 
that  we  may  after  all  recognize  Macroiera  as  a  valid  genus,  with 
these  species,  3/.  bicohr  Sm.,  3/.  texana  Cr.,  and  3/.  latiar  (Ckll.). 

A  9pecicnfrom  yevada^  yellow  with  black  markings^  habits  unknown, 
9  unknown. 

34.  PerdiU  eephalotei  (Cr.)  Cr.,  Cat.  llym.,  1887.  p.  296. 

Macrottra  cephalot€5  Cr.,  Tr.  Am.  Ent.  Soc.,  187S.  p.  71.  S  (Hab.  Nevada). 

Described  from  a  single  specimen,  collected  by  Mr.  Hy.  Edwards. 
It  has  a  very  large  head,  after  the  manner  of  grandiceps  and  cnwti- 
eepSf  but  the  markings  are  very  like  those  of  pundoiignata. 

Two  specimens  were  obtained  by  the  Death  Valley  Expedition  io 
the  Panamiut  Mountains.    (N.  Amer.  Fauna,  No.  7,  1893,  p.  246). 

Two  speciex  found  on  mesquxte  in  New  Mexico, 

95.  PerdiU  pnnotoiignaU  Ckll.,  Snppt.  to  Ptyche,  Sept.,  1895,  p.  6.   f .  (Hab.  Lm 
CmcM,  N.  M.). 

Two  specimens  are  known,  both  from  mesquite ;  one  taken  by 
Miss  J.  Casad,  the  other  by  Mr.  Alfred  M.  Holt.  The  latter  speci- 
men has  a  larj^  yellow  patch  on  dorsum  of  metathorax,  instead  of 
two  8pot8.     The  eyes  are  pale  coffee-color  with  a  purplish  tint. 

96.  PerdiU  exoUmani  ((^kll.). 

Perdita  nitidflla  var.  exclamans  Ckll.,  Sappl.  to  Piyche,  Sept.,  1895,  p.  5.  f.   (Hab. 
La«  Cruce*.  N.  M.). 
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into  a  large  frontal  pat^,  so  that  the  whole  has  the  shape  of  an 
hour-glass.  The  frontal  patch  is  separated  by  a  moderately  wide 
interval  from  the  anterior  ocellus.  Dog-ear  marks  present  but 
small,  their  tips  about  level  with  the  top  of  the  clypeus.  Lateral 
face-marks  receding  from  the  clypeus  close  to  the  dark  dots,  leaving 
a  wide  baud  of  dark  color  between  them  and  the  upper  part  of  the 
clypeus,  etc. ;  at  the  level  of  the  antennal  sockets  they  are  suddenly 
narrowed,  ascending  the  orbital  margin  as  a  thin  band,  rather  sud- 
denly widening  opposite  the  middle  of  the  frontal  patch,  and  termi- 
nating roundly  and  abruptly  at  the  level  of  the  hind  margin  of  the 
anterior  ocellus.    Lower  part  of  cheeks  pale  yellow. 

Prothorax  and  narrow  lateral  borders  of  mesothorax  yellow- 
Pleura  entirely  dark.  Metathorax  blue,  rugulose,  contrasting  with 
the  scutellum,  postscutellum  and  mesothorax,  which  are  brassy- 
greenish,  very  smooth,  shining,  polished,  the  scutellum  with  distinct 
sparse  punctures.  The  vertex  is  green,  but  rugulose  and  punctured. 
Legs  as  in  ^ ,  but  hind  tibia  and  tarsus  all  brown.  Wings  with  3d 
discoidal  cell  distinct ;  2d  submarginal  narrowed  less  than  half  to 
marginal. 

Abdomen  above  yellow ;  markings  dark  sepia,  first  segment  dark 
at  base,  connecting  with  a  blotch  on  each  side,  hind  margins  of  seg- 
ments 1-4  with  dark  bands,  connecting  laterally  with  a  spot  on 
proximal  margins  of  3  and  4,  but  these  spots  lacking  on  fifth  seg- 
ment, while  the  bands  on  1  and  2  are  broadly  confluent  along  lateral 
margin.     Vertex  yellow,  immaculate. 

This  is  very  different  from  the  9  of  nitidella. 

Two  species  found  in  spring  hi  the  Mesilla  Valley,  N,  if.,  habits 
unknown,  9  unknown, 

57.  Perdita  martini  Ckll.,  Proc.  Phila.  Acad.,  1895,  p.  14.   cf.  (Hab.  Las  Cruces, 
N.  M.). 

The  unique  specimen  was  taken  on  April  26th. 

58.  Perdita  hirmta  n.  sp. 

i. — Length  about  5  mm.  Head  and  thorax  blue,  granular, 
unusually  hairy  with  white  hairs,  but  the  disc  of  metathorax,  and 
yellow  face  below  antennae,  bare.  Head  of  ordinary  size,  rounded, 
a  little  broader  than  long ;  cheeks  unarmed.  Face  just  above  the 
level  of  the  antennse  conspicuously  hairy,  the  hairs  arranged  so  as  to 
appear  to  radiate  from  the  antennse.  Antennse  black  above,  yellow 
beneath,  the  scape  with  only  a  black  blotch  above.    Mandibles  very 
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straight,  very  pale  yellowish  with  rofeso^nt  tips.  Clypeas  ratber 
cocked-hat  shape,  flattened  above,  with  the  sides  very  rapidly  de- 
scending and  the  prolongation  to  the  base  of  mandibles  very  nar- 
row. Face  below  antennse  all  lemon-yellow,  except  the  usual  ely- 
peal  dots.  Above  the  antennae  the  yellow  extends  only  as  a  small 
projection  in  the  median  line,  and  a  little  along  the  orbits,  so  that 
the  upper  angle  of  the  yellow  with  the  orbital  margin  is  about 
50^  instead  of  a  right  angle.  Lower  half  of  the  cheeks  with  a  yel- 
low band  along  orbital  margin. 

Collar  and  hind  margin  of  prothorax  connecting  with  tubercles 
but  failing  in  the  middle  line,  yellow.  Tegulse  hyaline.  Wings 
hyaline,  nervures  sepia-brown,  stigma  margined  with  brown.  Mar- 
ginal cell  moderately  long,  appeudiculate,  the  poststigmatal  portion 
about  as  long  as  substigmatal.  Second  submarginal  not  narrowing 
quite  one-half  to  marginal ;  3d  discoidal  fairly  distinct.  Legs  yel- 
low, anterior  and  middle  femora  and  tibiie  with  a  black  patch  be- 
hind, hind  femora  and  tibise  black  with  a  yellow  stripe  in  front,  hind 
tarsi  blackish. 

Abdomen  above  with  about  equally  broad  bands  of  black  and 
yellow.  Fir'it  segment  basally  black.  The  five  dark  bands  are  not 
interrupted,  nor  joined  medially  or  laterally.  Sixth  segment  with 
three  dark  spots.     Venter  yellow,  immaculate. 

Hab.—ljfks  Cruces.  N.  M.,  on  the  College  Farm.  May  2d,  1895. 
One  specimen  collected  by  A.  M.  Holt. 

Tuo  ft jtecitH  found  on  wilfow  in  the  Mfsilbt  V^itley^  N.  M. 
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scape  above  the  level  of  iDsertion  of  antenose,  dull  pale  yellow.  In 
the  median  line  the  pale  color  is  sometimes  carried  upward  as  a 
narrow  stripe  about  two-thirds  of  the  distance  between  insertion  of 
antennse  and  middle  ocellus.  Mandibles  simple,  unusually  stout, 
blunt  at  tips,  dull  pale  yellowish  with  rufous  ends.  Mouth  parts 
only  moderately  elongated.  Antennse  black  above,  yellow  beneath, 
the  yellow  predominating  on  scape,  the  black  on  flagellum. 

Mesothorax  very  shiny,  sparsely  punctured.  Prothorax  includ- 
ing tubercles  either  entirely  yellow,  or  the  anterior  and  posterior 
borders  broadly  yellow,  leaving  a  narrow  transverse  dark  band. 
L^s  entirely  yellow,  except  hind  tibiae  and  tarsi,  which  are  brown- 
ish.    The  middle  tibiae  sometimes  show  a  brown  patch. 

Teniae  yellowish  hyaline.  Wings  hyaline,  costal  nervure  and 
margin  of  stigma  dark  brown,  the  other  nervures  practically  color- 
less. Marginal  cell  rather  obliquely  truncate,  the  substigmatal 
portion  about  as  long  as  poststigmatal ;  2d  submarginal  not  or 
hardly  narrowed,  one-half  to  marginal,  the  degree  of  narrowing 
variable ;  3d  discoidal  distinct.  Abdomen  above  black,  with  ^ve 
very  regular  yellow  bands,  the  first  slightly  interrupted.  The  black 
and  yellow  are  nearly  of  equal  width,  so  that  the  abdomen  might  be 
said  to  be  alternately  black  and  yellow-banded.  Venter  entirely 
yellow  with  an  orange  tinge. 

^ . — Length  4  mm.  Cheeks  unarmed.  More  pubescent,  antennae 
more  yellow.  Mandibles  pointed  but  not  slender,  the  shining 
rufous  tips  very  distinctly  separated  from    the  yellowish  portion. 

Face  all  pale  yellow  up  to  level  of  antennae,  the  yellow  extending 
further  upward,  in  the  median  line  as  a  narrow  mark  of  the  shape 
of  a  spear-head,  scarcely  the  length  of  the  scape,  and  at  the  sides 
about  the  length  of  the  scape  along  orbital  margin,  but  very  obliquely 
truncate,  and  notched  on  its  inner  side  below  the  truncation.  Pro- 
thorax  with  more  black.  Mesothorax  and  scutellum  bluer.  Hind 
femora  with  a  dark  brown  patch  near  the  end.  Nervures  brown  ; 
3d  discoidal  very  indistinct. 

Abdomen  above  with  only  four  bands;  these  narrower,  and 
divided  or  deeply  notched  in  middle.  Sometimes  the  abdomen  has 
only  three  bands. 

Hab. — Las  Cruces,  N.  M.,  in  the  town,  numerous  at  flowers  of 
narrow-leaved  willow  and  another  species  of  willow.  May  2,  May  3, 
May  5,  1895.  They  are  associated  on  the  willows  with  HalictuSy 
Andrena  and  Prosopis. 
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The  small  i*pecies  of  the  Pedis  and  Cladothrix, 

41.  PerdiU  oladothrioii  n.  sp. 

9  . — Length  3i-3i  mm.  Head  and  thorax  shining,  very  dark 
aeneous,  face  entirely  dark,  clypeus  and  metathorax  black.  Abdo- 
men dark  sepia-brown,  with  a  transversely  elongate  mark  or  band 
of  white  at  base  of  second  segment.  Legb  dark  brown,  the  anterior 
knees  and  the  tarsi,  pale  or  whitish.  Antennae  dark  brown.  Vertex 
very  minutely  sculptured.  The  usual  pale  hairs  are  very  little  de- 
veloped anywhere,  except  at  sides  of  end  of  abdomen ;  the  post- 
scutellum  and  the  sides  of  the  metathorax  are  bare  and  shining. 
Wings  hyaline,  beautifully  iridesceut,  nervures  fuscous,  stigma  pale 
brown,  3d  discoidal  cell  distinct,  marginal  with  the  substigmatal 
portion  longer  than  the  poststigmatal,  Ist  submarginal  broad,  2d 
submarginal  small  and  triangular,  narrowing  to  a  point  at  junction 
with  marginal. 

i . — Length  2i-3  mm.  Cheeks  unarmed.  'Differs from  the  female 
at  once  by  the  face,  which  (with  the  mandibles  except  their  reddish 
lips)  is  entirely  ivory-white  below  level  of  antennae,  the  white  more- 
over extending  a  short  distance  above  the  antennae,  in  the  form  of  a 
narrow  line  between  them,  and  a  broad  prolongation  on  each  side 
between  the  antennae  and  the  orbits,  not  quite  as  long  as  the  scape, 
and  ending  in  an  abrupt  truncation.  The  antennae  are  mainly  white 
beneath.  The  tubercles,  and  the  border  of  prothorax  adjacent  and 
in  front,  and  a  portion  of  the  anterior  part  of  the  pleura,  are  white. 
The  coxae,  a  considerable  portion  of  the  anterior  and  middle  femora, 
id  r>tift  ijf  the  anterior  tiir^i,  iirc  whitit. 
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vn-ightiL     On  September  25th,  a  few  ?  were  caught  on  Ghitierrezia 
sarothrcs  v.  microcephala, 
48.  Perdita  peetidii  n.  sp. 

9  • — Head  and  thorax  black,  vertex  greenish.  Head  of  moderate 
size,  rounded,  somewhat  depressed  on  vertex.  Sides  of  clypeus  and 
sides  of  face  adjacent  to  orbital  margin  with  sparse  but  large  and 
deep  punctures.  Vertex  minutely  rugulose,  with  sparse  small  punc- 
tures. Cheeks  less  hairy  than  usual.  Mandibles  rufescent,  whitish 
mt  base,  with  dark  tips.  Clypeus  with  three  rather  large  white 
marks,  the  central  one  longitudinally  oval.  Sides  of  face  with  an 
irregularly  subtriangular  white  patch,  narrowing  to  a  point  above, 
about  the  upper  level  of  the  sockets  of  the  antennae.  Antennae  with 
Ihe  scape  black,  the  flagellum  sepia-brown. 

Mesothorax  smooth,  sparsely  punctured,  very  shiny.  Metathorax 
bloe-black.  Collar,  tubercles,  and  a  couple  of  small  spots  on  hind 
border  of  prothorax,  white.  Tegulse  hyaline  subtestaceous.  Femora 
black,  knees  whitish.  Tibise  and  tarsi  brown ;  anterior  tibise  in  front, 
and  a  stripe  on  middle  tibise  pale  yellow. 

Wings  smoky,  nervures  and  stigma  sepia-brown.  Poststigmatal 
portion  of  marginal  cell  hardly  as  long  as  substigmatal ;  2d  submar- 
ginal  narrowed  more  than  half  to  marginal ;  3d  discoidal  distinct. 

Abdomen  above  very  dark  brown,  segments  1-4  each  with  an 
oblique  white  stripe  on  each  side.  Pygidial  area  dark  subrufesceut. 
Venter  dark  brown. 

^. — Wings  dear.  Metathorax  quite  blue.  Mandibles  white  with 
rufescent  tips.  White  markings  of  face  as  in  cladothrids  $ .  Pale 
marks  of  abdomen  reduced,  sometimes  to  4  or  5  small  spots,  which 
are  then  pale  yellowish. 

Hab, — Las  Cnices,  N.  M.,  in  numbers  on  Pedis  papposa,  Sept.  17, 
1895.  It  is  closely  allied  to  cladothricia,  but  differs  at  once  by  the 
iace  of  the  $  not  being  all  dark,  and  the  different  abdominal  mark- 
ings. 

On  September  20th,  I  took  four  $  P.pedidis  from  flowers  of  Tri- 
iulus  maxtmtM,  and  two,  also  $  ,  from  flowers  of  Wedelia  incamata. 

With  the  P.  pedidis  on  Pedis  papposa  were  a  few  P.  fallax,  9 
which  I  at  first  supposed  to  be  a  variety  of  it.  P.  fallax  is,  however, 
distinguished  by  its  greenish  head  and  thorax  (or  at  least  the  meso- 
thorax more  or  less  greenish),  scape  pale  yellowish  below  or  with  a 
yellow  stripe,  face-markings  tinged  distinctly  yellowish,  clypeus  pale, 
sometimes  with  two  black  bars,  diverging  below,  and  the  usual  black 
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dots,  wings  clear,  abdominal  markings  inclined  to  be  smalleft  or 
wanting  on  4th  segment. 

4S.  Perdita  bipartietpi  n.  ip. 

^ , — Length  3i  mm.  Head  and  thorax  very  dark  blue;  thorax 
practically  black,  except  the  metathorax.  Head  large  in  oompari« 
son  with  the  small  thorax,  rounded,  somewhat  broader  than  long, 
cheeks  unarmed.  Face  below  antennae,  labrum  and  mandibles  ex- 
cept their  slightly  rufescent  tips,  lemon-yellow.  The  yellow  extends 
above  the  antennae  a  short  distance  (and  equally)  in  the  median  lint 
and  at  the  sides,  almost  exactly  as  in  the  ^  o{  affinin,  the  limitof  the 
lateral  extension  marked  by  a  small  pit  close  to  the  ocular  margin, 
where  the  yellow  forms  an  angle  of  about  55^.  Cheeks  yellow  below, 
the  yellow  extending  furthest  upward  along  the  orbital  margin. 
Antennte  sepia  above,  yellow  below,  the  scape  all  yellow  except  end 
above.  Vertex  granular.  Mandibles  simple.  Mesothoraz  shining 
but  noticeably  sculptured,  the  surface  lineolate  rather  than  grano- 
lar.  The  mesothorax,  as  also  the  face,  is  very  free  from  hairs ;  and 
even  on  the  pleura  and  sides  of  metathorax  there  are  comparatively 
few.  The  upper  part  of  the  cheeks,  however,  exhibits  conspicoons 
white  hairs. 

Teguhe  hyaline ;  wings  slightly  smoky,  nervures  and  stigma  tepiar 
brown,  the  latter  pallid  in  middle.  Marginal  cell  rather  large, 
appendioulate,  substigmatal  portion  about  as  long  as  poststigmmtal ; 
2d  submarginal  rather  large,  narrowed  one-half  to  marginal;  3d 
discoidul  distinct. 

I^gs  yellow,  anterior  and  middle  femora  and  tibiae  with  a  dark 
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Small  species  found  on  Outierrezia,  ?  unhnovm. 

44.  Perdita  amtiiii  Ckll.,  Proo.  Phila.  Acad.,  1895,  p.  13.  d*.   (Hab.,  Laa  Cruoes, 
N.  M.). 

The  type  was  taken  in  September.  The  cheeks  are  unarmed,  the 
mandibles  simple,  the  clypeus  of  the  Panama-hat  type,  with  the 
crown  higher,  more  like  a  Puritan's  hat.  The  mesothorax  is  shiny, 
it  and  the  face  nearly  bare ;  but  the  cheeks  and  pleura,  as  well  as 
the  thorax  beneath  generally,  with  conspicuous  white  hairs.  The 
marginal  cell  is  rather  long,  but  the  substigmatal  portion  is  notice- 
ably longer  than  the  poststigmatal ;  the  second  3ubmarginal  is  nar- 
rowed nearly  to  a  point  above. 

I  took  one  specimen  at  Albuquerque,  N.  M.,  on  Outierrezia  saro- 
ihrmy  Aug.  15, 1895.  At  Las  Cruces  it  is  quite  rare  so  far  as  observed. 
Mr.  C.  Rhodes  took  one  on  Bigelovia  wrightiif  toward  the  end  of 
September.  I  took  it  on  Outierrezia  aarothrce  var.  microcephala  on 
Sept  25th.     The  $  is  unknown. 

45.  Perdita  gntierreiisB  n.  sp.  or  variety. 

S. — About  4  mm.  long,  size  and  appearance  of  nitidella  $. 
Cheeks  unarmed,  but  projecting  at  base  of  mandibles  so  as  to  simu- 
late a  small  tooth.  Face  entirely  yellow  up  to  nearly  the  length  of 
scape  above  level  of  insertion  of  antennae,  the  yellow  enclosing  a 
black  spot  on  each  side  at  its  extreme  upper  border  close  to  margin 
of  eye.  On  each  side,  midway  between  the  eye  and  the  median  line, 
the  yellow  is  depressed  by  a  slight  invasion  of  the  blue,  which  forms 
thereat  an  angle  considerably  greater  than  a  right  angle.  Lower 
half  of  cheeks  broadly  yellow,  pleura  with  a  yellow  patch,  which  is 
wanting  in  nitidella;  2d  submarginal  cell  more  narrowed  above 
than  in  nitidella;  3d  discoidal  distinct.  Veins  dark  brown.  The 
rest  much  as  in  nitidella. 

Hah, — Albuquerque,  N.  M.,  one  specimen  on  Outierrezia  saro- 
ihrm^  August  15th.  This  is  certainly  distinct  from  nitidella,  but  it 
may  be  only  a  variety  of  bigelovice ;  see  below  under  maculipes. 

46.  Perdita  tarda  n.sp. 

^ . — Length  4i  mm.  Head  and  thorax  dark  blue.  Head  mod- 
erately large,  distinctly  broader  than  long,  cheeks  unarmed,  vertex 
ragulose  and  punctured.  Face  very  free  from  hairs,  except  sides 
near  antennss,  where  they  are  rather  conspicuous ;  cheeks  thickly 
clothed  with  long  white  hairs.  Antennse  dark  brown  above,  yel- 
lowish beneath,  the  scape  all  yellow  beneath  and  at  base  above. 
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Mandibles  very  little  curved,  yellow,  fufescent  at  ends.  Clypeoi 
approximately  cocked-hat  shaped,  the  lateral  proloogations  broad. 
Face  below  antennae  all  lemon-yellow  except  a  notch  of  the  dark 
color  distad  of  each  dog  ear  mark,  and  not  quite  so  large  as  it.  The 
supraclypeal  mark  is  roundly  emarginate  above.  The  clypeua  has 
the  usual  two  dark  dots.  Along  the  orbital  margina  the  yellow 
ascends  about  half  the  length  of  the  scape  above  the  level  of  the  an- 
tennte,  and  ends  in  an  oblique  truncation  ;  this  upward  band  of  yel- 
low is  a  little  wider  than  the  scape.  The  cheeks  are  entirely  dark. 
Mesothorax  smooth  and  shining,  though  minutely  lineolately  sculp- 
tured, nearly  black  ;  mesothorax  finely  sculptured,  very  distinctly 
blue.     Pleura  all  dark.     Tubercles  yellowish. 

Tegulse  pale  brown  ;  wings  slightly  smoky,  nervures  and  sUgma 
sepia-brown,  the  latter  pale  in  middle.  Marginal  cell  large,  append!- 
culate, poststigmatal  portion  longest;  2d  submarginal  narrowed  lest 
than  half  to  marginal ;  3d  discoidal  distinct.  Transverse  cubital 
nervures  more  or  less  broken  by  hyaline  dots.  I^egs  black,  all  the 
knees,  anterior  and  middle  tibiie  in  front,  and  base  of  hind  tibiie* 
yellow  ;  tarsi  pale  brownish,  the  anterior  ones  yellowish. 

Abdomen  above  piceous,  with  narrow  whitish  bands,  interrupted 
in  the  middle,  rather  obscurely  indicated  on  disc  of  1st  segment,  and 
at  base  of  segments  2  and  3.  The  markings  are  in  the  form  of  nar- 
row straight  stripes,  not  oblique  ones  as  in  some  species.  Venter 
dark  brown. 

Hab, — Las  Cruces,  N.  M.,  one  s|>ecimen  on  Outierretta  aaraikra 
var.  microcephala,  Sept.  23,  1895.  Allied  to  P.  biparticepa,  from 
ibich  it  dltterg  at  once  in  tho  faoe-markingBy  the  abdomen^  etc. 
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deDselj  white-hairy.  Prothorax  with  less  pale  marking,  the  tuber- 
cles not  ooDnected  with  yellow  of  margin  of  prothorax.  Nervures 
dark  brown ;  3d  discoidal  distinct.  Legs  about  as  in  austini,  but 
anterior  femora  partly  black  in  front,  and  middle  femora  with  less 
black.    Abdomen  banded  as  in  ^ ,  but  the  banding  yellowish-white. 

48.  Perdita  bigeloyiaB  n.  sp. 

i, — About  5  mm.  long.  Resembles  nitidella  ^,  but  larger; 
face-markings  as  in  gutierrezice  S ,  but  the  black  spots  close  to  eyes 
above  are  not  enclosed,  but  only  produce  a  notch  in  the  yellow ;  and 
the  yellow  is  in  the  middle-line  rather  more  produced  upward,  not 
reaching  the  ocellus,  but  terminating  some  distance  before  it  in  an 
emarginate  truncation.  Venation  as  in  nitidella,  with  3d  discoidal 
cell  very  indistinct.  Pleura  largely  yellow,  the  amount  of  yellow 
on  it  variable.  Legs  and  abdomen  as  in  nitidella.  Cheeks  unarmed. 
(7  ^  s  examined.) 

9 . — Length  6mm.  Similar  to  nitidella  9  ,  the  pale  marks  of 
&oe  rather  inclining  to  pinkish-brown  ;  and  the  marks  of  sides  of 
face  distinctly  notched  on  inner  side,  and  sometimes  also  at  end. 
Sometimes  there  are  two  pale  spots  above  the  clypeus ;  3d  discoidal 
cell  distinct.  Abdomen  brown-black,  with  creamy-white  bands  on 
s^ments  1-4,  that  on  1  interrupted  ;  5  with  a  rudimentary  linear 
broken  band,  or  frequently  with  a  distinct  broad  band. 

Hab. — Albuquerque,  N.  M.,  several  of  both  sexes  between  the 
old  and  new  towns,  on  Bigelovia  wrightii,  Aug.  16, 1895.  The  males 
of  this  lot  were  unfortunately  reddened  by  the  cyanide ;  but  the 
females,  collected  in  the  same  bottle  at  the  same  time,  were  not  so 
affected.  On  September  lltb,  a  specimen  of  each  sex  was  taken  on 
Bigelovia  wrightii  close  to  the  Agricultural  College  at  Las  Cruces. 
The  9  is  very  similar  to  that  of  P.  numerata. 

49.  Perdita  maenlipei  n.  sp.,  or  variety. 

$ . — ^A  small  form,  4  mm.  long,  similar  to  nitidella^  anterior  and 
middle  femora  all  yellow,  anterior  and  middle  tibiae  each  with  a  black 
patch. 

From  nitidella  it  is  readily  separated,  thus : 
(1).  Median  and  lateral  upward  extensions  of  yellow  on  face  ir- 
regularly truncate ;  anterior  and  middle  tibise  with  a  black 
patch;  pleura  with  a  large  yellow  patch  ;   bands  of  abdo- 
men united  at  sides ;  lower  part  of  cheeks  broadly  yellow, 

=  maculipes  $ . 
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(2).  Median  and  lateral  upward  extensions  of  yellow  on  face  not 
truncate,  or  lateral  ones  notched  and  subtruncate ;  anterior 
and  middle  tibise  all  yellow  ;  pleura  without  a  Ihrge  yellow 
patch  ;  bands  of  abdomen  not  united  (or  only  the  first  two 
or  three  united)  at  sides;  lower  part  of  cheeks  very  nar- 
rowly yellow     =nitidella  i. 

From  biparticeps  it  is  thus  distinguished  : 

(1).  Size  smaller,  abdomen  suffused ;  pleura  without  yellow  patch, 

==  bipariieepB  i, 

(2).  Size  larger,  abdomen  not  suffused  ;  pleura  with  a  large  yellow 

patch  :  median  face-marks  more  developtMl  above  antennie, 

=  maeuiipeM  i . 
It  is  very  much  like  gutierrezice,  but  differs  from  that  in  its  longer 
marginal  cell,  the  abdominal  bands  joined  laterally,  and  the  upper 
margin  of  the  yellow  of  face  much  more  distinctly  trifid,  besides  the 
marks  on  the  tibia?.  It  resembles  gui\errez\<z  in  the  broadly  yellow 
lower  part  of  cheeks,  and  the  yellow  blotch  on  pleura. 

From  small  examples  of  $  bigelavice  it  is  distinguished  by  the 
abdominal  hands  being  united  at  the  sides,  the  face-markings  as 
already  mentioned,  and  the  tibise  with  dark  marks — though  the 
middle  tibia;  of  bigelovia  sometimes  show  a  small  spot  The  roar> 
ginal  cell  is  as  in  bigelovia, 

Hab. — Las  Cruces,  N.  M.,  one  example  on  Biglaviawnghtii^SepL 
5,  1895.  (A.M.  Ilolt)  The  above  form  allies  itself  very  closely 
with  bigfloiUr  and  gutxerrezkv,  which  have  the  cheeks  more  or  lev 
broadly  yellow  and  the  yellow  patch  on  the  pleura.  The  more  one 
ttUifUioi  thesis  formH  ihe  more  apparent  does  it  Weonie  that  uiUdtUt 
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scattered  hairs,  a  tuft  of  erect  hairs  behind  the  ocelli  being  most 
noticeable.  Cheeks  with  long  white  hairs.  Face  below  antennae 
semitransparent  dull  white,  the  clypeus  prominent  and  shining. 
The  upper  margin  of  the  white  is  not  very  clearly  defined,  but  it 
ends  abruptly  in  the  median  line  at  the  lower  level  of  the  antennal 
sockets,  while  at  the  sides  of  the  face  it  ascends  rather  broadly  not 
quite  the  length  of  the  scape  above  the  level  of  the  antennae.  Thus 
the  pale  color  of  the  face  is  distributed  as  in  ohscurata  S ,  except 
that  it  perhaps  ascends  a  little  higher  at  the  sides.  (In  bigelovice 
and  nitidella  it  ascends  above  the  level  of  the  antennae  in  the  median 
line).  Clypeus  narrowly  produced  at  sides  to  bases  of  mandibles, 
but  higher  than  in  the  Panama-hat  type.  Mandibles  white  with 
rufous  tips.  Antennae  pale  testaceous ;  flagellum,  funicle  and  end 
of  scape  becoming  dark  brown  above.  Lower  half  of  cheeks  nar- 
rowly white  along  orbital  margin,  thus  recalling  the  cheek-marking 
of  nitidella. 

Thorax  with  sparse  but  rather  conspicuous  hairs.  Mesothorax 
shining,  appearing  slightly  bluish  in  some  lights,  very  finely  lineo- 
lately  sculptured,  median  groove  distinct.  Metathorax  microscopic- 
ally reticulate.  Part  of  collar,  and  whole  hind  margin  of  prothorax, 
connecting  with  tubercles,  but  very  narrowly  interrupted  in  median 
line,  white.  The  margin  of  the  prothorax  below  the  tubercles  is 
broadly  white.  Pleura  hairy,  dark  except  a  white  spot  about  as  big 
as  a  tubercle,  anteriorly.  Tegulae  hyaline.  Wings  hyaline ;  costal 
nervure,  margin  of  stigma,  and  marginal  nervure,  sepia-brown,  the 
other  nervures  colorless.  Marginal  cell  unusually  long,  poststig- 
matal  portion  considerably  the  longest,  minutely  appendiculate» 
(In  nitidella  and  bigelovice  the  marginal  is  conspicuously  shorter.) 
Second  submarginal  narrowed  more  than  one-half  to  marginal ;  3d 
discoidal  very  weak. 

Four  anterior  legs  yellowish-white,  tarsi  becoming  testaceous^ 
middle  tibiae  with  a  dark  brown  line  behind.  Hind  legs  with  the 
basal  two-thirds  of  coxae  above,  most  of  distal  half  of  femora  above 
and  behind,  and  tibiae  except  anterior  margin,  dark  brown ;  the 
tarsi  brownish. 

Abdomen  above  with  nearly  equally  broad  bands  of  dull  white 
(l)ecoming  pale  brownish  toward  tip)  and  dark  sepia-brown  ;  these 
bands  not  interrupted,  nor  united  at  sides  or  in  the  middle,  nor 
notched.  First  segment  all  brown-black  except  the  hind  margin 
narrowly.    The  dark  bands  are  four  in  number,  the  sixth  segment 
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having  no  band.     Venter  pale  yellowish,  slightly  orange  toward 
the  tip. 

Hab, — Las  Cruces,  N.  M.,  one  specimen  on  Bigelovia  tcrighiii^ 
close  to  the  Agricultural  College,  Sept.  12. 1895.  (Ckll.  5,100).  The 
type  specimen  may  be  a  little  immature,  but  it  is  clearly  distinct 

Small  impedes  found  on  Bigelovia  ivrightii^the  abdomen  not  banded, 
61.  Perdita  fallax  n.  sp.,  or  rac«. 

9  . — 5  mm.  long.  Head  and  thorax  dark  green,  dullish,  rather 
hairy  but  the  hairs  short,  face  below  antenna)  bare  and  shining. 
Head  of  ordinary  size,  rounded,  not  broader  than  long,  occiput  and 
cheeks  well  fringed  with  short  hairs,  vertex  granular.  Clypeus 
moderately  high,  flat  above,  with  the  sides  very  narrowly  produced. 
Face-markings  yellowish-white;  clypeus  all  pale  except  the  two 
usual  dots,  and  two  dots  near  the  upper  margin,  representing  the 
ends  of  the  bars  seen  in  some  species,  or  the  bars  may  be  even 
fairly  well-developed.  Supraclypeal  mark  absent,  though  there 
may  l)e  a  pair  of  scarcely  perceptible  pale  specks  close  to  upper 
border  of  clypeus.  Dog-ear  marks  absent.  Pale  lateral  marks  at 
first  rapidly  narrowing,  and  then  gradually,  ending  in  a  narrow 
truncation  at  the  level  of  the  antennae.  Cheeks  dark,  mandibles 
rufousiat  tips.  Antennae  dark  brown,  yellow  beneath,  the  sutures 
of  the  flagellar  joints  dark. 

Mesothorax  minutely  lineolately  sculptured.  Pleura  all  dark. 
Tul)ercles  and  two  spots  on  hind  border  of  prothorax  white.  Tegulas 
hyaline  subtestaceous.  Wings  hyaline,  nervures  and  margin  of 
stigma  sepiu-brown.       Marginal   cell   appendiculate,   |)08tstigmatal 
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the  abdomen  is  not  so  conspicuously  marked.  Yet  in  all  essential 
particulars  it  agrees  so  nearly  with  affinia  that  it  might  well  be 
deemed  a  southern  race  of  it.  The  clypeal  markings  vary  as  in 
cffinis.  On  Sept.  20th,  I  took  one  example  of  P.  falldx  on  flowers 
of  Verbesina  encelioidea,  and  on  Sept.  17th,  three  on  Pedis  papposa. 

iS2.  Perdita  phymatse  Ckll.,  Proc.  Phila.  Acad.,  1895,  p.  12.  9.  (Hab.,  Las  Cruces 
N.  M.). 

In  the  original  description  the  legs  are  described  as  dark  brown 
without  markings,  but  in  the  normal  form  of  the  species  the  knees 
are  all  pallid  and  the  anterior  tibiae  are  yellow  in  front,  as  in  fallax. 
The  original  type  specimen,  now  in  Coll.  Am.  Ent.  Soc.,  was  ex- 
amined for  me  by  Mr.  Fox,  who  reports  that  the  yellow  b  repre- 
sented by  pale  testaceous. 

The  mesothorax  is  minutely  sculptured,  though  shining.  The 
second  submarginal  cell  is  large,  and  narrows  more  than  half  to 
marginal ;  3d  discoidal  distinct.  The  clypeus  is  strongly  punctured, 
and  frequently  presents  a  small  yellow  median  spot.  Glossa  not 
hairy. 

This  species  was  common  on  Bigelovia  wrightii  at  Las  Cruces, 
Sept.  23,  1895,  but  the  $  has  not  been  observed.  It  was  also  taken 
on  B,  wrightii  on  Sept.  2d,  together  with  P.  nitidella,  P.  luteola, 
Halictus  stultus  and  Prosopis.  On  Sept.  25th,  it  was  taken  on  Crutier- 
rezia  sarothrce  var.  microc^hala,  together  with  P.  seinicrocea,  etc. 

58.  Perdita  aBxieifroxis  n.  sp. 

9  . — Length  5  mm.  Head  dark  green  with  the  front  very  dis- 
tinctly brassy,  and  the  clypeus  black  ;  thorax  pitch  black,  with  the 
metathorax  dark  green.  Abdomen  black,  shiny,  without  bands  or 
spots,  venter  dark  subolivaceous  brown. 

Head  rounded,  of  ordinary  size,  not  broader  than  long,  vertex 
minutely  rugulose  and  very  sparsely  punctured.  Clypeus  shining^ 
prominent,  high,  but  not  produced  laterally  to  bases  of  mandibles, 
very  sparsely  punctured  on  its  lower  portion.  Mandibles  pale  yel- 
low at  base,  rufescent  otherwise,  with  a  distinct  tooth  on  inner  side. 
Face  all  dark,  medially  free  from  hairs,  laterally  with  short  hairs. 
Cheeks  moderately  hairy.     Antennae  dark  brown. 

Mesothorax  shining,  perfectly  smooth,  bare  ;  except  its  anterior 
border,  which  presents  short  hairs  and  is  very  feebly  sculptured,  and 
even  presents  in  some  lights  a  vague  greenish  tinge.  Scutellum 
bare,  postsoutellum  with  a  thin  fringe  of  white  hairs. 

Metathorax  granular.     Prothorax,  even  including   tubercules, 
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wholly  dark.  (In  phymatas  the  tubercles  are  more  or  leas  pallid.) 
Tegulse  hyaline.  Wings  milky  hyaline,  nervures  and  stigma  al- 
most colorless,  the  latter  yellowish.  (In  its  pallid  wings  it  resem* 
bles  semicrocea.)  Stigma  large  ;  marginal  cell  short,  substigmatal 
portion  longest,  2d  subroarginal  narrowed  about  one-half  to  mar- 
ginal ;  dd  discoidal  distinct. 

Legs  black,  knees  pallid,  anterior  tibise  in  front,  anterior  tarsi 
and  an  obscure  stripe  on  middle  tibise,  yellow.  Tip  of  abdomen 
rounded  or  subtruncate,  not  emarginate.  (It  is  emarginate  in/a^ 
laz.) 

Hah, — Las  Cruces,  N.  M.,  on  Bigelovia  wrighiii,  Sept.  23,  1895, 
in  some  numbers  with  P.  phymatoe.  Its  superficial  resemblance  to 
phymatiz  is  such  that  when  catching  the  specimens  I  thought  I  had 
only  one  species,  but  a  careful  examination  shows  striking  dififer- 
ences  in  the  head,  thorax  and  wings.     The  $  was  not  found. 

64.  PerdiU  semicrocea  Ckll.,  Proc.  Phila.  Acad.,  1S95,  p.  13.     9.    (Hab.,  Lm 
Crucw,  N.  .M.). 

In  1895  this  si)ecies  has  been  taken  commonly  at  Las  Cruces ;  on 
Bigelovia  tcrightii,  Sept.  2d  and  Sept.  12th  ;  on  Solidago  eanadenm^ 
Sept.  3d  ;  on  Guiierrezia  mroihra  var  microeephala,  Sept.  25th.  The 
original  specimen  was  taken  in  October.  P.  semicrocea  is  less 
strictly  limited  to  one  flower  than  most  of  the  genus,  being  taken 
rather  freely  on  all  the  plants  mentioned — perhaps  most  freely  on  the 
Solidago.  The  i  differs  in  having  the  face  below  the  level  of  the 
antennsc  entirely  yellowish-white,  except  the  clypeal  dots.  The 
pale  color  does  not  extend  further  upward,  but  is  slightly  notched 
on  each  side  of  the  antenme,  the  outer  margin  of  the  notch  being  a 
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the  antennae  brown-black  or  dark  brown  above.    The  ^  has  the 
cheeks  unarmed. 

When  left  too  long  in  a  damp  cyanide  bottle  the  $  turns  a  bril- 
liant crimson  all  over. 

A  species  found  in  New  Mexico ^  habits  and  exact  locality  unknown. 
•56.  Perdita  nnda  n.  sp. 

9  . — Length  7i  mm.  Head  and  thorax  green,  legs  and  abdomen 
dark  chocolate-brown.  The  body  in  general  is  remarkably  free 
from  hairs ;  the  face  is  bare  but  the  occiput  and  cheeks  present 
scattered  short  hairs ;  the  thorax  is  practically  bare,  even  including 
the  pleura  and  sides  of  metathorax  ;  the  tip  of  the  abdomen  has  a 
fairly  dense  fringe  of  hairs ;  the  tibiae  and  tarsi  are  quite  hairy,  the 
hairs  of  a  dull  whitish  color. 

Head  of  ordinary  size,  a  little  broader  than  long,  dark  green,  the 
face  very  flat,  vertex  granular,  clypeus  punctured.  There  are  no 
face-markings  except  an  oblong  dull  yellow  spot  on  the  clypeus. 
Basal  portion  of  mandibles  yellow  with  a  large  dark  spot.  Glossa 
not  hairy.  Antennae  brown-black  ;  flagellum  whitish,  scape  and 
funicle  testaceous  beneath. 

Thorax  dark  olive-green,  metathorax  bluish  ;  the  whole  rather 
dall  and  finely  sculptured.  The  pleura  is  quite  shiny,  but  still 
sculptured.  There  are  no  pale  marks  on  the  thorax,  but  the  tuber- 
cles, quite  prominent,  are  dark  brown. 

Tegulae  hyaline  with  an  opaque  spot  in  front.  Wings  milky-hy- 
aline, nervures  and  stigma  dark  brown,  the  latter  pallid  in  middle. 
Marginal  cell  with  the  poststigmatal  portion  as  long  or  a  little  longer 
than  the  substigmatal.  Second  submarginal  large,  narrowed  more 
than  one-half  to  marginal.  Third  discoidal  distinct.  Anterior 
knees,  and  anterior  tibiae  in  front,  pale  yellow.  Abdomen  above 
and  below  dark  brown,  without  any  pale  markings.  Tip  emargi- 
nate. 

Hab. — New  Mexico,  one  specimen  sent  by  Mr.  Fox.  Locality, 
etc.,  unknown.  It  resembles  P.  phyinatce,  but  is  much  larger  than 
that  or  cuieris.  P.  asteris  has  a  hairy  mesothorax  ;  phymatce  has  a 
nude  mesothorax,  but  is  much  more  shiny  as  well  as  being  so  much 
smaller.     P.  semicoerulea  has  a  hairy  mesothorax. 

A  species  foiXnd  on  Aster  canescens, 
<57.  Perdita  asterU  n.  sp. 

9. — Length  about  or  hardly  6  mm.      Head  very  dark  blue. 
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thorax  very  dark  green,  metathorax  dark  blue.  Both  head  and 
thorax  are  very  hairy,  with  short  hairs ;  the  disc  of  metathorax 
bare,  and  the  disc  of  clypeus  seeming  bare,  but  seen,  when  side- 
ways, to  have  a  fine  down.  Head  rather  large,  rounded,  about  as 
broad  as  long.  Vertex  very  finely  granular,  punctate  ;  sides  of 
clypeus  punctate.  Mandibles  with  the  basal  two-thirds  very  broad, 
whitish,  becoming  rufescent ;  the  terminal  third  black,  compara- 
tively slender,  coming  to  a  point.  Antenna?  dark  brown  above, 
yellowish  beneath.  Pale  markings  of  face  yellowish- white,  restricted 
to  clypeus  and  sides  of  face.  Clypeus  high,  pale  with  the  usual  dots, 
but  with  a  dark  blotch  on  each  side  above,  so  that  the  yellowish- 
white  color  rapidly  narrows,  but  instead  of  coming  to  a  point, 
broadens  a  little  to  an  abrupt  truncation  on  the  upper  clypeal  mar- 
gin. Lateral  marks  of  face  broadly  triangular,  the  inner  angle  of 
the  triangle  being  opposite  to  the  point  on  the  clypeus  where  the 
pale  color  suddenly  narrows,  and  the  upper  angle  (of  about  30®)  on 
a  level  with  the  antennal  sockets. 

Thorax  with  a  very  narrow  yellow  line  on  hind  border  of  pro- 
thorax,  and  a  very  small  yellow  stripe  on  tubercles.  Mesothorax 
dullish,  granular. 

Tegula*  pale,  testaceous ;  wings  milky-hyaline,  nervures  and 
stigma  very  pale  yellow,  nearly  colorless,  the  latter  centrally  hya- 
line. Marginal  cell  moderately  long  and  narrow,  with  its  poststtg- 
matal  portion  a  little  the  longer.  Second  submarginal  rather  large, 
narrowed  more  than  half  to  marginal,  being  not  far  from  an  equi- 
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green,  even  including  the  metathorax ;  conspicuously  granular. 
Head  a  little  longer  than  broad  ;  face  practically  hairless,  cheeks 
and  occiput  with  short  whitish  hairs.  Vertex  depressed  between 
ocelli  and  orbits.  Mandibles  stout,  simple,  gradually  tapering, 
blunt  at  tips,  pale  yellowish  with  the  apical  half  rufescent.  Anten- 
nae very  dark  brown,  dull  pale  yellowish  beneath.  Face-markings 
cream  color,  very  distinct,  restricted  to  clypeus  and  sides  of  face. 
Clypeus  high,  flattened  above,  prominent,  cream  color  with  broad 
black  bars.  Supraclypeal  region  dark,  elevated,  convex.  Lateral 
face-marks  club-shaped,  rapidly  narrowing  and  continuing  upward, 
to  a  subtruncate  termination  on  a  level  with  the  antennal  sockets. 

Thorax  nearly  hairless,  as  in  P.  nuda ;  the  greater  part  of  tuber- 
cles, and  a  broadly  triangular  patch  on  each  side  of  hind  margin 
of  prothorax,  shining  pale  yellow.  (In  nuda  these  pale  markings 
are  lacking.)  Tegulae  hyaline,  with  a  kidney-shaped  pale  yellow 
opaque  patch.  Wings  slightly  smoky,  nervures  and  stigma  dark 
brown,  the  latter  pallid  in  center.  Marginal  cell  rather  long,  ap- 
pendiculate,  its  poststigmatal  portion  a  little  the  longest.  Second 
submarginal  large,  subtriangular,  narrowed  more  than  half  to  mar- 
ginal. Third  discoidal  distinct.  Legs  black,  knees  pallid,  anterior 
tarsi  testaceous,  anterior  tibiae  yellow  in  front,  middle  tibiae  with  a 
yellow  stripe  in  front. 

Abdomen  above  black,  with  eight  creamy-white  marks,  just  like 
those  of  affinis.    Venter  piceous. 

Mut.  9  . — The  abdominal  pale  marks  reduced  to  six,  the  last  two 
failing,  one  specimen. 

Hab, — Las  Cruces,  N.  M.,  six  examples  on  flowers  of  Seneeio 
dougJwni,  collected  by  Prof  E.  O.  Wooton,  Oct.  9,  1895. 

This  interesting  species  is  extremely  close  to  affijiis,  and  would  be 
taken  for  it  upon  superficial  examination.  It  differs,  however,  by 
the  somewhat  longer  head,  the  narrower  lateral  face  marks,  the 
larger  size,  and  especially  by  the  glossa  presenting  only  a  small 
patch  of  hairs  near  its  tip,  whereas  in  affinis  it  is  strongly  hairy  for 
a  considerable  distance.  P.  odomaculata  has  the  glossa  also  more 
hairy  than  in  aeneciojiis. 

A  small  species  found  on  Chrysopsis  villosa, 
69.  Perdita  yeipertilio  n.  sp. 

i. — Length  about  4  mm.  Head  and  thorax  shining  black. 
Cheeks  unarmed.     Head  rather  large,  especially  in  comparison  with 
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the  small  thorax,  when  seen  from  the  front  almost  preciaelj  circu- 
lar.  Front  quite  hairy,  with  white  hairs  ;  cheeks  hairy.  Aotenoa 
dark  brown  above,  pale  yellowish  beneath.  Cljpeus  rather  cocked* 
hat-shaped.  Pale  markings  of  face  cream  color,  confined  to  clypeut 
and  sides  of  face,  with,  of  course,  the  labrum  and  basal  portion  of 
mandibles.  Seen  all  together,  they  suggest  the  head  of  one  of  the 
long-eared  bats,  whence  the  specific  name.  The  darkened  upper 
portion  of  the  labrum  represents  the  bat's  mouth.  Clypeus  cream* 
color,  with  the  usual  dots  obscure.  Lateral  face-marks  broadly  tri- 
angular, the  inner  angle  opposite  the  clypeal  dots,  the  upper  od6 
(of  about  45°)  on  a  level  with  the  antennal  sockets.  Thorax  shin- 
ing, smooth,  tolerably  hairy.  Prothorax,  including  tubercles,  dark, 
the  tubercles  brownish.  Tegulse  hyaline ;  wings  hyaline,  irides- 
cent, nervures  colorless,  stigma  margined  with  very  pale  yellowish. 
Marginal  cell  fairly  long  and  narrow,  the  poststigraatal  portion  a 
little  the  longer.  Second  submarginal  subtriangular,  narrowed  a 
little  more  than  half  to  marginal.     Third  discoidal  absent. 

I>eg»  (lark  brown  with  the  tarsi  browni$h-white ;  anterior  tibitt 
yellowish  except  a  suffused  brownish  patch  behind,  middle  tibise  pal- 
lid in  front. 

Abdomen  short  and  broad,  above  dark  brown  without  pale  mark- 
ings, but  the  distal  margin.^  of  the  segments  more  or  less  pale. 
Venter  brown. 

Hab. — Las  C'ruces,  N.  M.,  Oct.  5,  1895,  one  sj^ecimen  on  Chty- 
Bopsis  villom.  No  more  could  be  seen.  The  locality  is  about  a  mile 
southeast  of  the  Agricultural  College.     This  little  species  has  soma 
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margiD  not  produced  into  spines.  Face-markings  dull  sulphur-yel- 
low. Cljpeus  with  a  yellow  longitudinal  band,  uniting  with  the 
broadly  yellow  anterior  portion — or  one  might  say,  clypeus  yellow 
with  a  pair  of  large  triangular  dark  patches,  the  triangles  having 
one  side  coincident  with  the  hind  margin.  The  extreme  anterior 
edge  of  the  clypeus  is  bordered  with  a  black  line.  The  supracly- 
peal  mark  is  represented  by  a  pair  of  squarish  yellow  patches ;  the 
dog-ear  marks,  on  each  side  of  these,  are  not  much  larger.  The 
lateral  yellow  face-marks  would  form  nearly  equilateral  triangles, 
but  that  the  innermost  angle  is  narrowly  produced.  The  upper 
angle  scarcely  reaches  the  level  of  the  antennal  sockets. 

Thorax  not  very  shiny,  the  surface  granular.  No  pale  markings. 
Prothorax  with  prominent  shoulders.  Color  of  thorax  black  with  a 
slight  metallic  tinge,  becoming  distinctly  brassy-green  on  anterior 
half  of  mesothorax  ;  metathorax  blue-black.  Pleura  and  sides  of 
metathorax  with  white  hairs  ;  mesothorax  with  sparse  hairs.  Teg- 
ulae  hyaline  subtestaceous.  Wings  milky-hyaline,  nervures  (except 
the  dark  costal  nervure)  practically  colorless  ;  stigma  very  pale  yel- 
lowish. Marginal  cell  obliquely  truncate,  substigmatal  portion  a  lit- 
tle the  longer.  Second  submarginal  narrowed  hardly  one-half  to 
marginal,  third  discoidal  excessively  weak. 

Legs  shining  black,  with  white  hairs.  Anterior  coxae  with  a  very 
noticeable  tuft  of  white  hairs.  Tarsi  becoming  brownish.  Ante- 
rior knees,  and  anterior  tibiie  in  front,  yellow. 

Abdomen  oval,  shining  piceous  without  light  markings.  Mar- 
gins of  the  segments  a  little  rufescent.     Venter  brown. 

Hab. — Las  Cruces,  N.  M.,  on  Solidago  canadensis,  Sept.  3, 1895, 
one  specimen  (Ckll.,  4,746).  It  was  associated  on  the  flowers  with 
Melecta  maculata,  Anthophora  maculifrons,  Perdita  semicrocea,  Coir 
ietes,  Heriades,  Prosopis  2  spp.,  Oxybelus  2  spp.,  Philanthus  and 
Odynerus, 

61.  Perdita  orassioepi  n.  sp.    Fig.  15  (head.) 

$ . — 6  mm.  long.  Smooth  and  shiny  ;  head  and  thorax  so  dark 
green  as  to  seem  black,  metathorax  very  dark  blue.  Head  quad- 
rate, extremely  large,  eyes  comparatively  small  and  narrow.  Ver- 
tex minutely  granular,  but  nevertheless  shining,  with  a  transverse 
ridge  behind  the  ocelli.  The  punctuation  is  sparse.  Cheeks  un- 
armed ;  mandibles  rather  long,  scimitar-shaped,  blunt  at  tips, 
pale  yellowish  becoming  rufescent  distally,  the  tips  blackish.  An- 
tennae dark  brown  above,  yellow  beneath.     Clypeus  wholly  pale 
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yellowish,  except  the  usual  black  dots,  and  a  pair  of  obscure  suf- 
fused brownish  spots  adjacent  to  hind  margin.  Supraclypeal  mark 
wanting.  Do^-ear  marks  present.  Lateral  face-marks  white, 
broad,  subquadrate,  the  lower  border  occupied  by  a  black  line,  the 
upper  border  passing  somewhat  obliquely  from  the  point  on  orbital 
margin  opposite  the  antennal  sockets,  to  slightly  below  the  upper 
end  of  the  dog-ear  marks. 

Thorax  smooth   and  shining,  mesothorax   sparsely   punctured ; 
hairs  on  thorax  above  sparse,  brownish,  those  on  pleura  white.     No 
light  markings  except  that  the  tubercles  are  pale 
yellow  with  a  dark  spot,  and  the  collar  shows  a  lit- 
tle yellow. 
Tegulie  pale  testaceous ;  wings  hyaline,  nervum 
Fig.  15.  practically  colorless,  stigma  very   pale   yellowish. 

Marginal  cell  rather  long  and  narrow,  its  poststigmatal  and  suhstig- 
matal  portions  about  equal.  Second  submarginal  subtriangular, 
narrowed  more  than  half  to  marginal.  Third  discoidal  very  weak. 
Legs  black  with  the  knees  and  tarsi  testaceous ;  anterior  and 
middle  tibiie  testaceous  in  front.  Abdomen  above  shining  dark 
brown,  the  hind  margins  of  the  segments  a  little  pale;  no  light 
marks.     Venter  light  brown. 

liab. — Albuquerque,  N.  M.,  June  30,  1895,  one  specimen  on  a 
yellow-flowered  species  of  Composita>  not  identified.     (Ckll.,  3,253.) 

62.  Perdita  latioept  n.  up. 

S  . — r>}  mm.  long.     This  greatly  resembles  cramceps,  in  fact  I  had 
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Hah, — Las  Graces,  N.  M.,  one  collected  by  Mr.  A.  M.  Holt  on 
Verbe^ina  encelioides,  Sept.,  1895.  This  species  is  allied  to  inter- 
rupta  and  califomica. 

Species  found  on  Verbesina  encelioides  in  the  Mesilla  Valley,  N,  M, 

63.  Perdita  beata  n.  sp. 

9  . — Length  8-8 i  mm.  Entirely  bright  canary-yellow  ;  except 
the  flagellum  blackish  above,  the  usual  clypeal  dots,  an  obscure 
black  line  round  the  lower  part  of  the  dog-ear  marks,  especially  on 
the  inner  side ;  a  black  band,  not  quite  as  long  as  the  scape,  before 
each  orbit ;  a  short  black  line  on  each  side  of  second  abdominal  seg- 
ment ;  a  dark  shining  pit  on  the  hind  part  of  the  metathorax  ;  and 
the  lower  (ventral)  half  of  the  pleura  black.  Wings  hyaline,  nerv- 
ures  and  stigma  very  pale  yellow.  Marginal  cell  large,  poststig- 
matal  portion  longest.  Second  submarginal  narrowing  hardly  one- 
half  to  marginal.  Third  discoidal  distinct.  Hind  tibiae  and  tarsi 
very  hairy.  Mesothorax,  scutellum  and  postscutellum  with  short 
dense  erect  yellow  hairs.  Ocelli  dark.  Ends  of  mandibles  dark, 
the  mandibles  being  quite  abruptly  bent  before  the  dark  portion. 
Terminal  portion  of  glossa  not  hairy. 

Hab. — Las  Cruces,  N.  M.,  on  flowers  of  Verbesina  encelioides. 
The  flrst  was  taken  in  September,  1895,  by  Mr.  A.  M.  Holt.  On 
Sept.  20th  I  took  one,  and  again  another  on  Sept.  28th. 

This  lovely  insect  is  a  sort  of  gigantic  P.  luteola ;  but  the  meso- 
thorax of  luteola  is  bare,  while  that  of  beata  is  very  bristly  ;  luteola 
also  does  not  show  the  black  on  under  part  of  pleura. 

64.  Perdita  perpnlohra  n.  8p. 

9  . — Length  8J-9  mm.  Head  and  thorax  bronzy-green,  densely 
covered  (except  the  smooth  disc  of  metathorax  and  middle  of  face) 
with  short  erect  pale  yellowish  hairs,  which  become  longer  on  the 
the  pleura  and  cheeks  beneath,  and  sparse  on  the  vertex.  Head  of 
ordinary  size,  sub  triangular  or  broadly  subcordiform  ;  vertex  dull- 
ish, granular ;  clypeus  approximately  cocked-hat-shaped.  The  con- 
spicuous white  hairs  on  face  are  arranged  so  as  to  seem  to  radiate 
from  the  antennae  ;  but  the  disc  of  the  clypeus,  and  the  area  above 
it  and  between  the  antennae,  are  bare.  Mandibles  abruptly  bent 
before  their  dark  ends.  End  of  glossa  with  a  conspicuous  brush  of 
hairs.  Antennae  yellow  ;  flagellum,  funicle  and  end  of  scape  black 
above.  Clypeus  (except  the  usual  pair  of  dots)  and  lateral  face- 
marks  yellowish-white.     No  supraclypeal  or  dog-ear  m^rl^s.     Lat-, 
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eral  pale  marks  subtri angular,  the  inner  angle  next  to  cljpeal  dot, 
the  upper  one  (of  about  30^)  on  a  level  with  the  anteinal  aockeU. 
Mesothorax  dullish,  finely  punctured  as  well  as  very  bristly.  Diae 
of  metathorax  bare  and  shining,  with  very  fine  striatulate  sculpture. 
Prothorax  (including  tubercles)  yellowish- white,  except  a  transrene 
dark  line  widening  centrally  into  a  large  dark  patch. 

Tegulie  hyaline.  Wings  hyaline,  nervures  and  stigma  very  paW 
yellowish. 

Stigma  small ;  marginal  cell  long,  its  poststigmatal  part  much 
the  longest.  Second  submarginal  large,  subtriangular,  narrowed 
considerably  more  than  half  to  marginal.  Third  discoidal  distinct. 
Legs  yellowish-white,  posterior  tibiie  very  hairy  ;  anterior  femora 
below,  except  at  distal  end,  a  patch  on  anterior  tibise  behind,  mid- 
dle femora  below,  a  patch  on  middle  tibise  behind,  hind  femora 
with  a  band  above  and  an  oblique  streak  near  base  within,  hind 
tibiie,  except  proximal  fourth  and  middle  and  hind  tarsi,  black. 

Abdomen  above  white  with  black  bands.  First  segment  with  two 
black  spots  in  front,  and  a  large  broad  black  triangle,  having  for 
its  base  the  whole  distal  margin  of  the  segment.  Segments  2-4 
each  with  a  distal  black  band,  which  is  swollen  in  front  sublaterally, 
and  behind  laterally,  the  swelling  or  patch  in  the  latter  case  being 
on  the  next  segment.  Tip  of  abdomen  dark  brown,  the  pygidial 
area  smooth  and  shining,  though  microscopically  subpunctate,  ex* 
treme  tip  rather  broadly  truncate,  subemarginate.  Venter  mostly 
black,  with  a  white  spot  on  hind  margin  of  each  s^ment,  and  the 
tides  liir^i*Iv  whttis^h. 
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On  Oct  4thyat  the  same  locality,  Mr.  C.  Rhodes  was  so  fortunate 
as  to  find  a  ^  on  Verbesina  encelioides.  The  glossa  of  the  9  shows 
two  brushes  of  hairs,  separated  by  an  interval ;  that  of  the  ^  is 
bare. 

The  ^  is  only  about  4i  mm.  long  (9  5  J),  and  differs  at  once  by 
the  abdomen,  which  is  short  and  broad,  black,  with  the  margins  of 
the  segments  appearing  broadly  whitish  because  hyaline.  The  sides 
of  the  first  three  segments  show  obscure  whitish  marks — all  that  is 
left  of  the  bands  of  the  9  .  The  venter  resembles  the  upper  surface. 
The  tip  is  rufous,  produced,  narrowly  truncate. 

The  face-markings,  differently  from  most  species,  are  as  in  the  9  . 
The  antennae  are  entirely  brown-black.     Cheeks  unarmed. 

There  is  a  singularly  close  resemblance  between  the  ^  of  albovii- 
tata  and  laticepSy  so  that  the  idea  suggests  itself  that  laticeps  may  be 
a  dimorphic  large-headed  S  of  albovittata.  But  this  could  not  be 
taken  as  proven  without  positive  evidence,  or  at  least  some  analo- 
gous case  in  the  genus  to  guide  us.  Cresson  has  referred  to  a  ^ 
specimen  of  texana  (megacephala)  in  which  the  head  was  unusually 
large,  but  it  may  have  been  a  different  species. 
66.  Perdita  yagani  n.  sp. 

S . — Length  4^  mm.  Head  and  thorax  shining,  blue-black,  with 
sparse  hairs  which  are  quite  long  behind  the  ocelli.  Head  moder- 
ately large,  rather  broader  than  long,  cheeks  unarmed,  vertex  shiny 
though  feebly  microscopically  granular;  clypeus  panama-hat- 
shaped,  with  the  crown  rather  highT  Cheeks  wholly  dark  ;  labrum 
and  mandibles  pale  yellowish.  Clypeus  pale  yellow  with  the  usual 
black  dots.  Dog-ear  and  supraclypeal  marks  wanting,  though  the 
former  are  represented  by  hardly  noticeable  pallid  specks.  Lateral 
pale  yellow  face-marks  subquadrate,  nearly  the  shape  of  the  main- 
sail of  a  schooner,  though  shorter,  the  upper  outer  angle  (of  about 
50^)  about  on  a  level  with  the  antennal  sockets.  Antennae  sepia- 
brown  above,  yellowish  beneath.  Thorax  smooth  and  shining. 
Tubercles,  and  a  couple  of  small  spots  on  hind  margin  of  prothorax 
pale  yellow.  Pleura  not  very  hairy.  Tegulse  hyaline.  Wings 
hyaline;  stigma  pale  yellow,  nervures  colorless.  Marginal  cell 
rather  long,  its  poststigmatal  portion  a  little  the  longest.  Second 
submarginal  nearly  triangular,  narrowed  more  than  half  to  mar- 
ginal.   Third  discoidal  absent. 

All  the  femora,  and  the  hind  tibiae,  black  with  the  ends  subtesta- 
ceous  yellowish.  Anterior  and  middle  tibiae  yellowish  with  a  dark 
patch  behind.    Tarsi  all  pale  yellowish  testaceous. 
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Abdomen  rather  broad,  dark  sepia-brown,  without  light  nmrk- 
ingB,  the  distal  margins  of  the  segments  more  or  less  pallid.  Ven- 
ter pale  brown.    Tip  pale  testaceous. 

Hab. — Las  Cruces,  N.  M.,  one  on  Verhesina  eneelioides,  SepL  28, 
1895. 

I  had  considered  the  possibility  that  this  might  be  the  ^  of  ot- 
terU,  but  it  difTers  too  much  from  it  for  this  to  be  likelj,  I  think. 

Group  of  P,  albipennii^. 

67.  PerdiU  iparia  Fox,  Proe.  Cal.  Ac.  Sci.,  \nn,  p.  IG.      cf  9     (H»b.,  Marfarite 
anil  Magilalena  Inlands,  L.  Cal.) 

Collected  by  Mr.  Haines  in  March,  being,  therefore,  distinct  from 
the  other  members  of  the  group  by  its  vernal  appearance.  I  have 
examined  a  ?  from  Magdalena  I.,  March,  1889,  one  of  the  types. 
It  is  very  near  to  alhipennis,  and  the  difference  of  punctuation, 
mentioned  by  Mr.  Fox,  is  not  a  very  satisfactory  character.  It  is, 
however,  readily  di!<tinguished  thus  : 


1\  sparaa  9  . 

Nervures  dark. 

Stigma  margined  with  brown. 

8ize  a  little  smaller. 

Median  mark  of  clyiieus  broad, 

lance-head-sha{)ed,  going  to  a 

|)oint  above. 
Three  yellow  bands  on  abdomen, 

first  entire,  the  other  two  with 

a  linear  interruption. 


P,  albipennii  9 . 

Nervures  colorless. 
Stigma  not  so  margined. 
Median  mark  broadening  above 
to  a  T-sha{)e. 
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ADtennsB  blackish,  a  yellowish  spot  at  base  of  scape  beneath,  and 
flagellum  yellowish  below.  Mouth-parts  much  elongated,  glossa  al- 
most naked,  or  with  the  terminal  half  hairy. 

Thorax  shining  brassy-green,  pubescent  as  in  albipennis,  and  with 
the  yellow  also  more  or  less  developed  on  collar  and  hind  border  of 
prothorax,  but  not  on  tubercles,  except  in  the  form  of  a  very  small 
spot,  which  may  be  absent.  Metathorax  dark  green,  sometimes  a 
little  bluish. 

Legs  dark,  pubescent,  the  hairs  on  posterior  tibiae  especially  long 
and  dense,  as  in  albipennis ;  tips  of  anterior  femora,  upper  two- 
thirds  of  anterior  tibiae  in  front,  yellow.  Tegulae  yellowish-hyaline. 
Stigma  very  pale  yellowish,  nervures  almost  colorless,  the  portion  of 
marginal  cell  beyond  stigma  conspicuously  louger  than  that  below 
it ;  second  submarginal  narrowed  about  one-half  to  marginal,  third 
discoidal  distinct. 

Abdomen  above  black,  nearly  naked,  except  the  last  segment, 
which  is  densely  fringed  with  white  hairs.  Fourth  segment  with 
two  yellow  spots,  absent  in  specimens  lacking  the  face-markings 
(mut.  nigrior).     Pygidial  area  conspicuously  rufous.     Venter  dark. 

Mut.  9 ,  nigrior. — Stigma  colorless,  pale  marks  of  head  and 
thorax  absent,  pubescence  of  mesothorax  white  instead  of  yellowish, 
vertex  a  slightly  bluer  green,  metathorax  tinged  with  blue  above, 
last  joint  of  antennae  with  a  slight  hook,  abdomen  without  yellow 
spots.    (CklL,  4,908.) 

Mut.  9  ,  intermedia. — Stigma  pale  yellow  ;  vertex  rather  more 
brassy,  lateral  pale  marks  of  clypeus  absent.  Abdomen  with  seg- 
ments 2-4  each  with  a  pair  of  yellow  marks,  those  on  2  and  3  trans- 
versely elongate,  those  on  4  larger  and  rounder.  First  taken  by  C. 
Rhodes  on  Verbesina.  Sometimes  the  spots  on  segment  2  are  lack- 
ing. The  lateral  pale  marks  of  clypeus  may  also  be  more  or  less 
developed. 

^ . — Head  larger  and  broader,  cheeks  strongly  bulging  below^ 
but  not  spined ;  antennae  with  the  scape  and  funicle  black  above 
and  yellow  beneath,  flagellum  orange  with  the  first  two  joints  black 
or  blackish  above.  Lower  corners  of  face,  and  clypeus,  yellow,  the 
clypeus  with  two  longitudinal  black  marks,  and  a  black  dot  on  the 
outside  of  each,  after  the  manner  of  P.  numeratd.  In  some  exam- 
ples the  clypeus  is  black  with  a  median  longitudinal  yellow  line, 
and  the  lower  comers  broadly  yellow,  the  yellow  sometimes  enclos- 
mg  a  black  spot  near  its  upper  limit.     (CklL,  4,906,  5,054.)     Pro- 
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thorax  without  anj  yellow,  except  on  collar  above.  Tani  moitly 
pale,  in  addition  to  the  pale  leg-markings  of  the  9  .  Ends  of  mid- 
dle tibiae  also  pale. 

Abdomen  without  the  two  spots  of  the  9 ,  but  the  distal  margins 
of  the  segments  hyaline,  with  narrow  dull  yellowish  bands,  broadly 
eroarginate  on  each  side  proximally. 

Mut.  ^ ,  maeulata. — Hind  margin  of  prothorax  with  two  small 
yellow  marks.     (One  on  Verbesina  eneelioides,  Sept.  28th.) 

Mut  i ,  ryanella, — Size  small.  Metathorax  blue.  (One  on  Htl- 
ianthus  annuus,  Sept.  21  st).  This  agrees  with  true  i  verbenna  in 
the  dull  front,  orange  flagellum,  absence  of  spots  on  hind  border  of 
prothorax,  etc. 

Hab. — Las  Cruces,  N.  M.,  abundant  on  flowers  of  Verbenna  en- 
eelioides,  Sept.  11th  to  20th  of  October.  On  Sept  28th,  after  ivel 
weather,  they  were  freely  copulating  on  the  flowers.  One  had  been 
caught  by  a  Phymaia,  On  Sept.  2l8t,  a  9  of  mut.  intermedia  Mnd 
the  S  mut.  cyanella  were  taken  on  HeliarUhuM  annutu. 

69.  PerdiU  albipeBBii  Cr..  Tr.  Am.  Ent.  Soc.,  nt»,  p.  386.      9     (H*^  5«« 
Mexico,  Colorado). 

'.     Perdita  hyalina  Cr.,  Tr.  Am.  Ent.  Soc.,  1»78.  p.  M.     (H»b.,  Colorado). 

The  original  type  of  albipennU  was  taken  in  1867  by  Dr.  Samud 
Lewis,  on  a  journey  from  Fort  Wallace,  Colo.,  to  Fort  Craig,  N.  M. 
The  types  of  hyalina  were  taken  by  Messrs.  Ridings  and  Morrison. 
In  the  latter  part  of  July,  1895,  1  took  the  typical  form,  in  both 
sexes,  on  Howers  of  Helianthm  annum  at  L41  Junta,  Colorado.  The 
mvAe^  have  the  flagellum  mostly  orange,  spots  on  hiud  margin  of 
prothorax,  front  shiny.      P.  hyalina  is  apparently  a  slight  yariety. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  106 

Of  46  9  8  from  Verbesina,  43  tire  verbesincB  and  3  helianthi.  The 
The  earliest  date  for  helianthi  is  July  29, 1893.  (CklL,  339,  a  ^ .) 
On  Aug.  26,  1893, 1  took  both  sexes  at  Juarez,  Mexico  ;  these  were 
recorded  as  albipennis  and  hyalina  in  Ann.  Mag.  N.  Hist.,  Feb., 
1895,  p.  206. 

Mut.  i ,  pasonis. — Length  8}  mm.  Resembles  verbesince  in  its 
dull  front  and  the  absence  of  spots  on  hind  margin  of  prothorax. 
Resembles  typical  albipennis  by  the  absence  of  yellow  on  the  abdo- 
men. Resembles  helianthi  by  the  dark  fiagellum  which  is  black 
above,  dull  testaceous  below.  Maxillary  palpi  with  the  last  four 
joints  practically  equal.  Front  and  mesothorax'olive-green,  cheeks 
and  metathorax  greenish-blue  or  prussian-green,  in  strong  contrast. 
Tip  of  abdomen  unusually  broad.  Marginal  cell  somewhat  longer 
than  usual. 

I  took  one  specimen  of  this  at  El  Paso,  Texas,  Aug.  25,  1893.  I 
was  a  little  perplexed  whether  to  refer  it  to  verbesince  or  albipennis. 
Mr.  Fox  named  it  hyalina  Cr.,  and  indeed  it  must  come  very  near 
the  form  so  named  by  Cresson,  which  had  the  dark  flagellum, 
though  the  head  and  thorax  were  bluish-green. 
Tar.  9  lingnalii. 

Length  about  10  mm.  Abdomen  above  with  yellow  bands  on 
segments  2-4,  the  first  two  narrowly  interrupted  in  the  middle,  the 
last  two  failing  some  distance  before  the  lateral  margin.  Metatho- 
rax dark  blue,  head  dark  blue-green,  mesothorax  and  scutellum 
dark  olive-green.  Front  moderately  shiny.  Hind  border  of  pro- 
thorax  marked  with  yellow.  Stigma  inchning  to  pale  orange.  Sec- 
ond submarginal  cell  not  narrowed  half  to  marginal.  Flagellum 
dark.  Clypeus  yellow  with  two  black  blotches  above,  sufficient 
*  to  mark  out  the  yellow  T. 

The  above  characters  are  probably,  in  part,  individual  ones,  but 
the  glossa  is  very  conspicuously  hairy  all  along,  thus  differing  from 
that  of  helianthi,  albiperinia  type,  and  verbesincdf  in  which  it  is  com- 
paratively naked,  except  the  terminal  half  in  some  examples  of  rer- 
besinas.  When  using  a  compound  microscope  to  more  accurately 
determine  the  character  of  the  glossa,  I  was  surprised  to  find  also  a 
difference  in  the  maxillary  palpi.  In  lingualis  the  last  two  joints 
of  these  palpi  are  short  and  of  equal  length,  while  the  two  before 
them  are  long  and  also  equal.  In  helianthi  the  last  joint  is  long, 
the  two  before  it  short  and  equal,  and  the  two  before  them  long  and 
equal  to  one  another  and  to  the  last. 

The  var.  lingualis  is  founded  on  a  single  ?  from  Fort  Collins, 
Colorado,  Aug.  8, 1895.    (Baker.)  8 
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The  known  range  of  P.  albipennis  is  greatly  extended  b j  a  9 
sent  to  me  by  Mr.  Fox,  caught  in  Nowlin  Co.,  South  Dakota.  The 
name  of  the  collector  does  not  appear  on  the  label.  The  clypeus  b 
marked  practically  as  in  lijigualis,  but  the  glossa  is  not  hairy. 
Stigma  pale  orange.  Second  submarginal  cell  narrowed  fully  one- 
half  to  marginal. 

Since  the  above  was  written,  Mr.  Fox  has  examined  for  me  Crea- 
son's  types  of  hyalina  (  <^  ),  and  reports' that  one  has  the  abdominal 
marks  as  in  verbe^tna  and  helianthi ;  but  the  other  must  be  held  to 
be  the  true  type,  as  Cresson  does  not  mention  the  marks.  The  form 
above,  described  aspasanis,  has  only  a  very  small  clypeal  mark,  so 
it  is  in  all  respects  very  similar  to  what  we  must  call  albipennis  var. 
hyalina  (Or.). 

Many  years  ago,  P.  albipennis  was  taken  by  Belfrage  in  Bo0qiie 
Co.,  Texas.     (Cresson,  Tr.  Am.  Ent.  Soc,  1872,  p.  261.)     This  b 
a  little  east  of  the  98th  meridian. 
70.  Perdita  lepaohidii  n.  sp.,  or  race. 

^. — Length  ab(»ut  6 A  mm.  Resembles  the  ^  o{  albipennis,  but 
head  and  thorax  brassy-green,  not  at  all  bluish-green.  Vertex 
quite  densely  and  deeply  punctured.  Clypeal  markings  reduced  to 
a  yellow  median  line  and  yellow  lower  corners,  occasionally  the 
whole  anterior  margin  of  clypeus  yellow,  connecting  with  the  longi- 
tudinal line.  Mandibles  simple.  Metathorax  rather  inclined  to 
bluish.     Wings  and  abdomen  as  in  ^  albipennis. 

The  flagellum  is  orange,  the  two  spots  on  the  hind  margin  of  pro- 
thorax  are  feebly  developed,  the  front  is  fairly  shiny,  not  nearly  to 
dull  as  in  verbci^iniz. 
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Hnear  groove,  extending  down  on  the  ridge  as  far  as  the  level  of  the 
antennal  sockets.  Clypeus  cocked-hat-shaped,  but  rounded  and 
broad  above,  and  unusually  high,  entirely  pale  yellow  except  the 
usual  two  dots.  Lateral  pale  yellow  face-marks  triangular,  the  in- 
ner angle  opposite  the  clypeal  dot,  the  upper  angle  (of  about  40^) 
level  with  the  antennal  sockets,  on  the  orbital  margin.  The  inner 
side  of  the  triangle  is  straight  or  nearly  so,  not  notched  as  in  bige- 
lavics.  Supraclypeal  and  dog-ear  marks  absent.  Mandibles  simple, 
with  the  basal  three-fifths  very  broad  and  pale  yellowish  ;  and  the 
terminal  two-fifths  strongly  bent  inward,  dark  rufous-brown, 
slender,  coming  to  a  point.  Antennae  with  the  scape  all  yellow,  fun- 
icle  yellow  with  a  brown  blotch  above ;  fiagellum  brown,  dark 
above,  pale  below,  first  joint  all  yellow  below. 

Thorax,  including  mesothorax  and  pleura,  quite  hairy,  disc  of 
metathorax  bare.  The  abundant  short  bristles  on  the  mesothorax 
have  a  yellowish  tinge.  Pleura  all  dark.  Collar  and  hind  border 
ofprothorax  broadly,  connecting  with  tubercles,  pale  yellow.  The  pro- 
thorax  is  thus  practically  all  yellow  except  a  large  wedge-shaped 
portion  on  each  side.     Mesothorax  shiny. 

Tegulae  hyaline,  with  a  yellowish  opaque  subreniform  mark. 
Wings  hyaline,  nervures  and  stigma  pale  brown,  the  latter  not  cen- 
trally hyaline.  Marginal  cell  long  and  rather  narrow,  squarely 
truncate,  its  poststigmatal  portion  much  the  longest.  Second  sub- 
marginal  large,  not  narrowed  half  to  marginal.  Third  discoidal 
distinct,  rather  narrower  below  than  is  usual.  Legs  hairy ;  femora 
yellow,  middle  femora  with  a  little  brown  at  base  below.  TibisQ 
and  tarsi  pale  brown  ;  anterior  tibise  yellow  in  front  and  with  a  yel- 
low streak  behind. 

Abdomen  above  with  about  equally  broad  dull  yellow  and  black 
hands,  the  latter  five  in  number,  but  the  last  not  so  well-defined. 
First  segment  with  an  oblique  black  mark  on  each  side  before  the 
band.  The  first  band  touches  on  each  side  a  black  longitudinal 
groove  such  as  is  seen  on  the  side  of  the  second  segment  in  luteola 
9 .  The  second  and  third  bands  present  a  small  lobe  on  each  side 
below.  The  fourth  band  below  has  a  median  projecting  tongue. 
Venter  pale  dull  yellow,  broadly  mottled  with  brown  medially. 

Hab. — Southwest  Utah,  collected  by  Mr.  Palm,  sent  by  Mr.  C. 
F.  Baker,  one  specimen.    Type  in  coll.  Baker. 

This,  the  first  Perdiia  recorded  from  Utah,  belongs  near  albipen- 
nis,  etc.,  but  will  be  readily  recognized  by  the  characters  I  have 
italicized. 


109 


PROCEEDINGS  OP  THE  ACADEMY  OP 


[1896. 


THE  HOLTniG    07  BIBBS  WITH  SPKIAL  BSTSBSVCB  TO  THB 
PLUHAOEB  07  THE  8MALLZX  LABB  BIBBS  07  BAfZKBH 
BOBTH  AMXBICA. 


BY  WITHER  arroxE, 

The  lack  of  definite  information  regarding  the  seasonal  plumages 
of  oar  birds  which  characterizes  most  of  the  works  on  North  Amer- 
ican ornithology,  as  well  as  the  scarcity  of  recorded  facts  relatiTe  to 
the  methods  bj  which  the  plumages  are  assumed,  must  have  iro- 
pre»ed  all  who  have  had  occasion  to  seek  for  information  upon 
these  subjects.  This  is  unquestionably  due,  in  a  great  measure,  to 
the  scarcity,  in  collections,  of  molting  specimen^}  and  adults  in  fall 
or  winter  plumage.  Molting  specimens  are  only  to  be  obtained  dur> 
ing  July  and  August  in  this  latitude,  and  collecting  at  this  season 
is  not  only  difficult  on  account  of  the  retiring  habits  of  the  birds 
during  the  period  of  molt,  but  also  exceedingly  unpleasant,  being 
the  height  of  our  hot  season.  Furthermore,  professional  collectors 
have  not  been  encouraged  to  collect  molting  birds  since  the  mo«t 
marketable  specimens  are  full-plumaged  spring  birds.  To  this 
cause,  t^x),  is  probably  due  the  great  scarcity  of  North  American 
birds  from  the  tropics,  showing  the  progress  and  nature  of  the  early 
spring  molt,  tfince  collectors  visiting  these  regions  have  paid  more 
attention  to  securing  fine  specimens  of  the  native  species. 

In  view  of  the  state  of  our  knowledge  of  molts  and  seasonal  plum- 
ages and  the  scattered  nature  of  the  literature  bearing  upon  the 
subject,  I  have  [)repare<l  the  following  pages,  more  with  the  hope 
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material.  Owing  to  this  lack  of  specimens,  I  have  no  doubt  that 
alterations  will  have  to  be  made  ih  my  accounts  of  the  molt  in 
several  species,  in  the  light  of  future  investigation.  I  nevertheless 
think  it  desirable  to  publish,  at  ouce,  such  information  as  I  have 
collected,  as  a  basis  for  future  work. 

In  the  first  part  of  this  paper  will  be  found  a  general  account  of  the 
methods  of  plumage  change,  based  upon  my  studies,  and  all  state- 
ments will  be  understood  to  refer  only  to  the  groups  here  under  con- 
sideration. As  no  general  paper  on  molting  has  ai)peared  recently, 
it  seemed  best  to  treat  the  subject  at  some  length  in  this  connection ; 
but  it  must  be  understood  that  I  do  not  claim  originality  for  all  the 
statements  given  below  as  many  of  the  facts  have  long  been  known. 
I  have,  however,  made  no  statements  that  have  not  seemed  to  be 
verified  by  my  own  investigations.  The  second  part  consists  of  brief 
accounts  of  the  molts  and  seasonal  plumages  of  most  of  the  smaller 
land  birds  of  eastern  North  America,  from  the  Cuckoos  through 
the  Passeres  in  the  order  of  the  American  Ornithologists'  Union 
Check  List  The  Raptores,  Columbse,  Gallinse  and  all  the  Water 
Birds  have  been  omitted  for  want  of  sufficient  material  for  their 
proper  study,  though  they  will  probably  exhibit  still  more  interest- 
ing facts  than  those  furnished  by  the  groups  here  under  consideration. 

The  difficulties  that  present  themselves  in  a  study  of  this  nature 
are  many.  Chief  among  them  is  the  impossibility  of  telling  the  age 
of  most  of  the  specimens  upon  which  we  must  base  our  investigation. 
The  study  of  live  birds  is,  of  course,  out  of  the  question,  and  even 
were  it  possible  the  results  would  not  prove  satisfactory,  as  it  has 
been  shown  that  plumage  changes  in  captive  birds  are  often  abnor- 
mal. 

Thrown  back  upon  a  study  of  prepared  skins,  our  only  method  of 
telling  what  year  in  the  life  of  the  bird  a  certain  plumage  represents, 
is  by  having  a  sufficient  series  of  specimens,  taken  while  actually  in 
the  molt,  to  connect  the  various  known  plumages.  Such  series  are 
at  present  very  hard  to  obtain,  as  has  already  been  stated,  and  we 
are,  therefore,  often  forced  to  judge  from  comparison  of  series  taken 
before  and  after  the  molts,  which  is  of  course  much  less  satisfactory. 
Many  specimens,  however,  which  are  apparently  not  molting,  often 
show  traces  of  an  old  plumage  which  has  just  been  lost  or  a  new  one 
just  appearing,  when  the  feathers  are  carefully  raised  on  various 
parts  of  the  body ;  and  much  of  my  information  has  been  gained 
from  such  specimens. 
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It  ifl  generally  considered,  and  in  many  cases  actually  proven, 
that  the  most  perfect  and  brilliantly  plumaged  individuals  of  m 
species  are  the  oldest,  or  at  least  are  birds  of  several  years  of  age, 
and  I  have  followed  this  idea  in  treating  of  the  species  in  the  latter 
part  of  the  present  paper.  It  is,  however,  quite  likely  that  certain 
individuals,  whether  from  excessive  vitality  or  some  other  cause, 
assume  the  adult  dress  at  an  earlier  period  in  their  life  than  others 
and  that  certain  other  individuals  never  attain  the  highest  develop- 
ment of  plumage  coloration  exhibited  by  the  species. 

The  scarcity  of  aJult  birds  in  winter  plumage  (i.  e.  the  dress 
assumed  at  the  end  of  the  bree<ling  season)  has  already  been  men- 
tioned. The  fact  that  the  number  of  these  birds  taken  in  September 
and  October  is  oflen  so  remarkably  small  as  compared  with  the 
birds  of  the  year,  seems  to  me  good  evidence  that  they  not  only  start 
on  their  southward  migration  sooner  than  the  young,  but  that  they 
make  a  more  continuous  journey  w^ith  fewer  and  shorter  stops. 

The  difference  in  the  numbers  of  these  birds  taken  by  autumn  col- 
lectors  is  real  and  not  imaginary.  Mr.  C.  W.  Beckham  in  1887  called 
especial  attention  to  h\  giving  the  above  explanation.  He  stated 
that  between  Sept  1  and  Nov.  22,  1886.  he  collected  367  birds  of 
which  348  were  birds  of  the  year,  the  determination  of  age  being 
based  upon  examination  of  the  skeleton.  In  the  fall  series  that  I  have 
examined,  where  the  difference  between  the  bird  of  the  year  and 
adult  was  clearly  indicated  by  the  plumage,  I  find  the  proportion 
of  old  birds  very  small ;  but  I  think  that  careful  collecting  carried 
through  Autfust  will  n^uJl  in  tbe  di3<.*t>vcry  of  n  larj^ti  iiuinlier 
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males  and  females  of  the  same  species  differ  greatly  in  this 
respect  when  the  nuptial  plumage  of  the  adult  male  is  highly 
developed  as  compared  with  that  of  the  female  or  with  its  own 
winter  plumage. 
I.  The  amount  of  change  effected  in  the  plumage  at  any  partic- 
ular molt  varies  considerably  in  different   individuals  of  the 
same  species  and  sex. 
J.  Some  species  which  have  a  well  marked  spring  molt  in  their 
first  and  second  yeard  may  discontinue  it  afterwards,  when  the 
adult  plumage  has  once  been   acquired.    And,  on  the  other 
hand,  some  individuals  may  continue  to  molt  in  the  spring, 
while  others  of  the  same  species  cease  to  do  so. 
J.  The  remiges  are  molted  less  frequently  than  any  other  part  of 
the  plumage.     As  a  rule,  they  are  only  renewed  at  the  annual 
molt  (exception  Doliclumyx), 
I.  Variability  in  the  order  of  molt  in  the  remiges  and  presence  or 
absence  of  molt  in  the  flight  feathers  at  the  end  of  the  first 
summer  are  generally  family  characters  i.  e.,  Ceryle  differs  from 
any  other  species  treated  of  in  this  paper  in  the  order  of  molt  in 
the  primaries.     All  Picidse  and  all  Icteridse  except  Ictei-ua,  (and 
Dolichonyx  ?)  molt  the  flight  feathers  with  the  rest  of  the  first 
plumage.     None  of  the  Oscines  except  Icteridse  (as  above),  some 
(all?)  Hirundinidse,   Otocoris  and  Cardinalis  molt  the  flight 
feathers  at  this  time. 
Some  other  exceptions  to  the  above  statements  no  doubt  occur, 
it  they  cover  the  vast  majority  of  cases. 

In  connection  with  the  second  statement  attention  should  be  called 
Ammodramus  sandwichensis  savanna  which  has  practically  the  same 
umage  at  all  seasons,  but  which  has  an  extensive  molt  of  the  body 
umage  in  spring.  Melospiza  fasciataj  which  closely  resembles  it  in 
umage  at  all  seasons,  has  scarcely  a  trace  of  spring  molt.  Ammo- 
umu8  caudaeiUuB  is  the  only  other  species  that  shows  any  consider- 
>le  spring  molt,  and  in  which  the  sexes  are  not  strikingly  different. 
As  stated  above,  the  number  and  extent  of  the  molts  do  not  of 
tcessity  bear  any  relation  to  the  systematic  position  of  the  species. 
le  Fringillidae  include  species  which  exhibit  the  simplest  series  of 
3lt8  as  well  as  some  examples  of  the  most  complicated  molting 
lown  among  the  Passeres.  The  species  of  certain  families  do  show 
actical  uniformity  in  their  molts,  but  in  such  cases  there  is  also 
liformity  in  the  relative  development  of  plumage  of  the  sexes. 
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The  Icterido;  exhibit  the  greatest  number  of  exceptions  to  the 
general  rules  of  molting  and  are  more  complicated  in  their  molti 
than  any  other  family.  In  most  families  complicated  molting  is 
the  exception,  in  the  Icteridse  it  is  the  rule. 

ORDER  OF  MOLT. 

The  molt  is  occasioned  by  the  growth  of  new  feathers  from  the 
old  papillae,  each  new  feather  forcing  out  the  old  one  on  its  tip.  The 
point  of  attachment,  however,  is  so  brittle  that  the  old  feather  is 
almost  immediately  broken  off,  but  in  young  birds  molting  from  the 
first  plumage  into  their  winter  plumage,  the  old  feathers  are  not 
infrequently  found  t^till  attacheil  to  the  tips  of  the  new  ones.  A  jouog 
Meadow  Lark,  Stumella  magna,  in  my  collection  shows  this  very 
nicely,  and  Mr.  William  Palmer' mentions  a  young  Hooded  Warbler, 
Sylcania  mitrnta,  in  which  the  down  of  the  nestling  was  to  be  seen 
at  the  tip  of  the  firtitplumage  feather  while  it  was  in  turn  attached 
to  the  new  feather  of  the  winter  plumage  (PI.  IV,  figs.  5,  6). 

The  feathers  are,  of  course,  not  all  shed  at  once,  but  the  new 
feathers  on  certain  parts  of  the  body  have  nearly  completed  their 
growth  before  those  on  the  other  part^  make  their  appearance. 

The  first  bixly-feathers  to  appear,  in  our  passerine  birds  at  least, 
are  those  of  the  abdominal  tracts,  forming  a  conspicuous  V-shaped 
patch  against  the  old  plumage  of  the  rest  of  the  lower  sarfaoe. 
Almost  coincident  with  these  appear  the  feathers  of  the  inter- 
scapulary  region  and  shortly  afterward  those  of  the  throat  and 
crown  ;  there  is,  however,  a  good  deal  of  variation  in  the  order  of 
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The  Kingfisher  is  strikingly  different  from  any  other  bird  exam- 
ined, in  that  the  first  wing  feather  molted  is  the  fourth  primary 
followed  successively  by  the  third,  second  and  first  (PI.  V,  fig.  3). 
Three  specimens  taken  at  Sicamous,  British  Columbia,  July  18, 1892» 
show  precisely  the  same  order  of  molt  and  are  in  almost  the  same 
stage.  How  the  molt  proceeds  after  the  first  primary  is  shed,  I  am 
unable  to  say,  though  the  fifth  is  probably  the  next  to  be  renewed, 
followed  by  the  others  in  regular  order  inward. 

One  male  Piranga  erythromelas  shows  the  7th  and  8th  primaries 
molted  first,  followed  by  the  6th  ;  while  the  9th  was  shed  simultane- 
ously with  the  5th.  This,  however,  seems  to  have  been  an  individ- 
ual exception. 

In  the  Snow  Buntings  two  molting  females  (Disko,  Greenland, 
Aug.  11th)  show  that  the  innermost  primary  is  lost  first,  followed 
by  the  next  four  almost  simultaneously  and  then  the  others  in  rapid 
succession.  The  loss  of  all  these  feathers  occurs  so  nearly  at  the 
same  time,  that  all  but  two  of  the  old  primaries  are  shed  before  any 
of  the  new  ones  have  grown  as  long  as  the  secondaries  (PI.  V,  ^g,  4). 

The  first  secondary  feather  to  be  molted  is  the  outermost,  followed 
by  the  others  in  regular  order.  The  secondaries,  however,  do  not 
begin  to  molt  until  the  primaries  have  nearly  all  been  renewed,  the 
first  new  secondary  appearing  simultaneously  with  the  4th  or  5th 
primary — i.  e,  when  only  three  or  four  of  the  old  primaries  remain 
(PL  V,  fig.  5). 

The  first  tertial  generally  appears  a  little  before  the  first  secondary. 

The  primaries  and  secondaries  seem  to  be  the  most  persistent  of 
the  bird's  feathers,  and  when  they  are  shed,  there  is  always,  so  far 
as  I  have  been  able  to  ascertain,  a  complete  molt. 

The  tertials  on  the  other  hand  are  frequently  renewed  independ- 
ently of  the  other  wing  feathers  during  the  spring,  when  there  is  a 
partial  molt  in  some  species. 

As  regards  the  molt  of  the  tail,  it  has  generally  been  stated  that 
the  feathers  are  shed  symmetrically  and  successively  a  pair  at  a  time 
while  this  may  be  true  it  is  nevertheless  a  fact  that  in  many,  prob- 
ably most,  of  our  smaller  land  birds,  the  molts  of  the  successive  pairs 
occur  in  such  rapid  succession  that  the  bird  is  for  a  brief  time  prac- 
tically tail-less,  and  the  half  grown  feathers  appear  to  be  all  of  nearly 
the  same  size  as  in  the  case  of  the  first  tail  of  the  nestling,  when 
partly  grown.  In  other  words  the  first  pair  of  new  tail-feathers  does 
not  reach  a  functional  length  before  the  last  pair  of  old  feathers  is 
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In  cases  where  there  is  an  appreciable  difleraioe  in  the  time  of 
shedding  the  diflerent  pairs  of  tail-feathers,  it  is  the  general  rule 
that  the  outerQK»t  pair  is  the  last  to  be  shed,  and  birds  are  noi 
infrec)uently  found  with  the  new  central  pair  of  tail-featbera  half- 
grown,  while  the  old  oatermoet  pair  is  still  retained  (PL  V,  fig.  2). 
The  swallows  are  especially  good  examples  of  this,  as  the  molt  of 
the  tail  in  this  group  «eems  to  be  Terr  gradual  (PI.  IV,  fig.  4). 

In  QuUtfjiiu  and  some  other  birds  the  central  pair  is  the  last  to 
be  molted,  all  the  others  having  nearlj  completed  their  growth 
before  the  old  middle  feathers  are  shed. 

In  the  Woodpeckers  the  molt  begins  with  the  pair  next  to  the 
middle'  and  extends  outward  while  the  central  pair  is  the  last  to 
be  shed  (PI.  V,  6g,  1). 

In  this  family  the  tail  has  a  particular  function, — i.  e.  in  climb- 
ing ;  hence  the  -flow  molt,  as  the  birds  would  be  at  a  great  disadvan- 
tage if  the  whole  tail  was  lost  at  once.  The  central  pair  of  feathers 
are  of  particular  importance,  and  the  old  ones  are,  therefore, 
retained  until  the  new  quills  of  the  next  pair  have  become  suffi- 
ciently developed  to  temporarily  take  their  place  during  their  own 
renewal. 

The  tail-feathers  generally  correspond  with  the  primaries  and 
secondaries  in  the  numl>er  of  molts  which  they  undergo  during  the 
year,  but  in  some  cases  where  there  is  a  spring  molt  of  the  body 
feathent.  to<^ether  ^ith  the  tertial:*,  there  is  abo  a  complete  molt  of 
the  tail,  while  the  primaries  and  ^secondaries  are  not  renewed.  This 
ledivliiiials  at  le 
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ui  tW  ihrre.  Si »  far  at  I  cmti  ju<l^  from  th«*  matrritfi  that  t  hiiir«, 
thtf  6r»t  t««>  ur  th rrr  pmnariai  arr  i:<'t)«'rmllT  thnl  (>rf* »rr  the  frachrn 
c/  tW  aUioftiitial  trmrU  arv  ei|«tMlr<i  anil  thr  outrrmtwt  pnmarj 
»  l««l  at  aU*ut  tbr  timr  that  ihr  Ui4|%-)>)iifiia^r  ttrotiiplrtrly  r«*nr«nl, 
«hiW  tbr  tail  in  th4>  tiiajoritr  <if  *|wrir«  is  »l»nl  ju»t  prrviou*  to 
thi*—  «   f    vhrn  fnr  of  t»«»  «»f  thr  oM  prttnarirt  •till  r«*maiti. 

A  ko4i«)nl|^  of  thfvr  rriati«>fi«  i«  vrrr  valiiahlr  in  cleirrminin(( 
«W<hrrr«rlT  fall  •|vcin>«4it  an-  aiiulti  or  hinlt  •  f  tl»c  vrar.  In  the 
iurmtr  the  ouirr  f>rimarr  will  )»r  ftmnd  Dot  quite  oitn|»lrtrtv  gutmn. 
Of  at  IcaaC  vith  remaiiM  of  the  rnjl*r\*>t)ic  altrath  at  itn  Ihim*.  white  m 
tW  Unit  «»f  t>»e  irar  no  tmrr  of  rvM-rut  tfnutth  or  inmiatiirilY  a  ill 
bt  f««ur»d  in  thr  vuij  ««r  tail  frathrni.  ri(V|>t  in  a  Um  »[i><«'im  whuh 
moll  th^  retni^ea  an*i  rr«tri(^«  of  thr  6mt  pltima«;r  lu  thr  fall.* 

At  rrv«r»U»f«^  if^  in  «hi<  h  thr  tnolt  •  f  thr  tail  oi«-iiri  i^railuaU;!  th# 
ifvitaji  ft^shervarr  •(»««!  ait'Mit  thr  «ianK*  tin»r  a*  tttr  Aitth  priniafT, 
«kiW  the  la<»t  are  tlinl  •in)ultan<^*utlT  wtth  thr   la*t   t*r  nett  to  laM 

In  tf«r   Ttrantii«i.t .   thr   UmIt  frathrr*  lie^pu   to  nfU  •••nMt>ii>r« 
ti»e    tir>t    flight   feathtf   i«   •hr«l.   ar.«i    \u    \>**iuj:  SfK\r   /-i-uj 
ck  .Yt!.r  tir»t  pluma«^  i§  rrtAHinl  til!  lon^  aA«  r  thr  rtu'ht  !rath- 
art  haie  h«vn  rvnr«r«i 

Tb#  f  whtvinj:  lah!r*»   »h'»w  ihr  rrUtn*^   nn  It  t  ^«  ..f  thr  frath^^rv  to 
aoi««  '.f  the  •|^nn»rti«  r  tatuineii.  an<l  rrfrrmi  i. ■  at*  -^r    — 
I    i.i :  \T!>  I  H    :  T  ••»  !!-•:  \  t  .  »  w  %•  i 
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III.  .siloWl.Vii  RKLATIVE  MOLT  OF  WING  FEATHERS. 
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ing  is  complete,  while  in  psilopeedic  birds  it  is  but  very  slightly 
developed.  In  prsecocial  species  the  downy  dress  is  retained  for  a 
considerable  time  before  the  first  feathers  appear,  but  in  altricial 
birds  it  is  soon  replaced  by  what  is  known  as  the  ''first  plumage." 
The  remiges  and  rectrices  of  the  first  plumage  are  usually  the  same 
as  those  of  the  adult,  but  the  body  feathers,  while  of  the  ordinary 
structure,  are  much  more  plumulaceous  than  the  covering  of  the 
adult 

This  first  plumage  is  retained  for  some  time  (three  or  four 
months)  in  some  species,  but  in  others  it  is  very  soon  replaced  by  a 
more  permanent  winter  plumage  in  which  all  the  feathers  are  of  the 
same  structure  as  those  of  the  adult.  The  entire  body  plumage  is 
molted  at  this  time  as  well  as  most  of  the  wing  coverts ;  but  the 
rectrices,  remiges  and  the  primary  coverts  are,  in  the  great  majority 
of  our  smaller  land  birds,  retained  until  the  next  annual  molt. 

The  species  in  which  all  the  first  plumage  feathers  are  molted  are 
the  following:  Otocoria  alpestris,  Cardinalis  cardinalis,  Agelaiua 
phceniceus,  Quiscalua  quisciila,  Molothirus  ater,  Sturnella  magna,  Scole- 
capJiagus  carolinua^  Tachyeineta  hicolor  and  all  the  Woodpeckers. 
Of  Ceryle,  Trochilus,  Chcdura  and  a  few  Oscines  I  have  been  unable 
to  examine  sufiScient  specimens  to  speak  with  certainty  on  this  point. 

In  early  spring,  probably  about  the  time  of  revival  of  sexual 
activity  and  immediately  preceding  the  vernal  migration,  there  is  in 
the  vast  majority  of  birds  a  more  or  less  complete  molt.  Some- 
times, as  in  the  case  of  the  Bobolink,  the  change  is  absolutely  com- 
plete, but  as  a  rule  the  remiges  and  rectrices  are  not  renewed, 
while  in  other  species  the  molt  may  only  amount  to  the  acquisition 
of  a  few  new  feathers  on  the  throat  or  sides  of  the  head.  The 
tertials  are  often  renewed  at  this  time  and  seem  to  correspond  more 
-with  the  body  feathers  than  with  those  of  the  wing  as  regards  their 
molting.  It  is  at  this  season  that  many  birds  acquire  marks  of 
maturity  which  are  lacking  during  the  first  winter  of  their  life,  as  for 
instance,  the  yellow  superciliary  and  loral  stripes  of  certain  finches, 
while  markings  characteristic  of  the  breeding  season  as  opposed  to 
the  winter,  also  appear  at  the  time  of  spring  molt. 

In  studying  the  species  of  our  smaller  land  birds  which  molt  in 
the  spring  it  will  be  noticed  that  of  necessity,  species  which  differ 
radically  in  their  spring  and  fall  plumage,  have  the  most  complete 
spring  molt ;  while,  as  a  rule,  in  those  in  which  the  plumage  is  nearly 
the  same  throughout  the  year,  the  spring  molt  is  least  marked.    The 


118  PROCEEDIXGS  OF  THE  ACADEMY  OF  [1896. 

Savanoa  Sparrow  and  Sharp-tailed  Finch  are  interesliDg  exeepCiont 

to  the  latter  statement. 

The  annual  molt  which  occurs  at  the  close  of  the  breeding  fleaaon, 
in  late  summer  or  earlv  fall,  is  common  to  all  birds,  and  i«geiierallj 
coincident  with  the  molt  of  the  first  plumage  of  the  young  birds  of 
the  first  broods,  vanriDg,  however,  in  this  respect  in  different  species. 
The  annual  molt  is  always  complete,  and  when  the  new  featben 
are  assumed,  the  plumage  is  richer  in  color  and  fuller  than  at  anj 
other  time.  In  the  breeding  plumage,  the  colors  may  be  in  stronger 
contrast,  but  this  is  generally  due  to  the  wearing  away  of  the  blend- 
ing ctAon  of  the  tips  of  the  feathers^  which  necessarily  makes  tbe 
plumage  rougher. 

CHANGE  OF  COLOR  BY  ABRASION. 

During  the  time  intervening  between  two  molts,  the  featben 
undergo  a  certain  amount  of  abrasion.  In  such  birds,  specimens  taken 
jui^t  before  the  annual  molt,  present  a  very  dilapidated  appearance, 
and  the  abrasion,  combined  with  bleaching,  has  generally  altered  tbe 
appearance  of  the  plumage  very  materially  from  that  of  the  preoed* 
ing  fall. 

While  this  efiect  of  abrasion  is  seen  in  the  plumage  of  all  Urds 
jufft  before  the  annual  molt,  the  feathers  of  some  are  so  constmeled 
as  to  render  |>ossible  a  complete  change  in  the  color  of  the  exposed 
plumage  by  abnu^ion,  long  before  the  time  when  the  effects  of  the 
general  wear  and  tear  above  described  are  apparent  Theae  featben 
have  their  terminal  portion  differently  colored  from  the  basal,  so  that 
when  the  plumage  is  in  its  normal  "  shingled  "  position,  only  the 
t4^^Jiiilm]  [^rt  of  each  feather  h  eJCjK^sed,  aud  the  general  oolur  of 
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of  the  terminal  portion  varies  on  different  feathers,  while  the  abra- 
sion always  takes  place  exactly  to  the  line  of  demarcation  of  the 
colors. 

In  the  body  feathers,  the  terminal  part  is  less  perfectly  pennaceous 
in  structure  than  the  base,  and  many  of  the  barbs  are  entirely  free 
at  their  tips,  which  naturally  makes  them  more  liable  to  rapid 
abrasion  down  to  the  point  where  the  strongly  pennaceous  structure 
begins.*    This  is  particularly  well  seen  in  the  Snow  Bunting.    A 


Fig.  1 .  Tips  of  several  barbs  from 
feather  of  Snow  Bunting  showing  the 
difference  in  structure  between  the 
light  and  dark  portions  (greatly  en- 
larged )  Photograph  by  Dr.  A.  P. 
Brown. 


Fig.  2.  Same,  further  enlarged,  with 
the  barbs  undisturbed  showing  the  in- 
terlocking of  the  barbules  in  the  black 
area.  Somewhat  diagrammatic,  after 
photograph  by  Dr.  Brown. 


microscopical  examination  of  these  feathers,  conducted  at  my  request 
by  my  friend  Dr.  A.  P.  Brown,  shows  further  that  the  booklets  on 
these  terminal  parts  are  fewer  in  number  and  less  perfectly  de- 
veloped, while  the  basal  portion  of  the  feather  where  the  dark 
pigment  begins  is  thicker  and  probably  tougher  in  structure,  the 
barbules  and  booklets  being  here  well  developed  (Fig.  1  and  2). 


*  A  paper  by  lir.  Frank  M.  Chapman  has  appeared  since  the  above  was  written 
"On  the  Changes  of  Plumage  in  the  Snownake,  Plectrophenax  nivalis"  Bull. 
Amer.  Mas.  Nat.  Hist ,  VIII,  pp  9-12.  In  this  he  reaches  exactly  the  same 
conclusions  as  are  here  set  forth  by  the  writer  and  Dr.  Brown,  and  the  fact 
that  we  were  working  entirely  independently  gives  additional  interest  to  the 
statements. 
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Certain  wing  feathers  dhow  a  still  more  interesting  phase  of  abra> 
sion.  In  the  Rose-breasted  Grosbeak,  as  is  well  known,  seoondarict 
and  tertials  in  autumn  and  winter  are  marked  on  their  edges  with 
spots  of  white  (Plate  V,  figs.  7,  8),  while  in  the  Meadow  Lark  and 
Curlews  at  the  same  season,  many  of  the  feathers  have  regular  tooth- 
like indentations  of  lighter  color  along  the  sides  (Plate  IV,  figs.  8, 9). 
By  the  time  the  breeding  season  has  arrived  these  light-colored 
areas  have  been  completely  lost,  while  the  dark  parts  remain  intact, 
the  line  of  demarcation  having  been  followed  as  closely  as  if  cut  by  a 
pair  of  scissors,  except  that  some  curved  lines  become  straight  owing 
to  the  whole  barb  breaking  off  beyond  the  light  colored  area  (Plate 
IV,  fig.  9)^  In  these  feathers,  both  portions  are  equally  pennaceous, 
and  do  not  exhibit  any  difference  in  structure,  so  that  we  must  regard 
the  light  portions  us  peculiarly  brittle.  It  is  a  noticeable  fact 
that  in  all  the  birds  that  have  been  examined,  the  black  featben 
or  black  parts  of  a  feather  seem  less  subject  to  abrasion  than  those 
of  any  other  color. 

In  most  onsets  where  marked  abrasion  takes  place,  the  lighter  tips 
8er\'e  to  produce  the  blended  appearance  characteristic  of  the  winter 
plumage  of  all  bird^,  while  their  loss  brings  out  the  strong  contrmsl 
of  colors  characteristic  of  the  breeding  season,  and  produced  in 
other  species  by  actual  molt. 

The  case  of  the  Bobolink  is  of  particular  interest  in  this  con- 
nection, differing  from  that  of  any  other  species,  unless  it  be  some 
individuals  of  the  Rose-breasted  (vrosboak.  It  has  a  complete 
spring  molt,  but  instead  of  assuming  the  breeding  plumage  at  this 
time,  &<  in  the  case  of  most  birds  which  molt  in  the  spring,  it  assumei 
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summer  in  which  the  bird  is  hatched.  In  such  a  species  then,  there 
are  only  three  plumages :  1.  First  Plumage.  2.  Winter  Plumage. 
3.  Nuptial  Plumage; — the  latter  being  acquired  in  early  spring, 
either  by  actual  molt  or  abrasion.  Sometimes  it  is  so  like  the  winter 
plumage  that  they  can  scarcely  be  distinguished,  but  this  is  the 
exception,  for  even  when  no  molt  takes  place,  the  abrasion  gives 
such  a  different  appearance  to  the  plumage  by  wearing  off  the 
blending  shades  that  the  spring  and  fall  birds  can  easily  be  separ- 
ated. 

In  other  species  the  winter  plumage  of  the  young  bird  is  not 
absolutely  like  that  of  the  adult,  every  shade  of  difference  existing 
from  those  that  are  scarcely  separable  to  those  that  are  radically 
different. 

In  such  cases  there  are,  of  course,  four  or  five  recognizable  plum- 
ages: 1.  First  Plumage.  2.  Plumage  of  First  Winter.  3.  Plum- 
age of  First  Nuptial  season.  4.  Adult  Winter  Plumage.  5.  Adult 
Nuptial  Plumage.  In  most  species  the  Adult  Nuptial  Plumage  is 
assumed  at  the  first  spring  molt,  in  which  case  there  will  be  only  four 
distinct  plumages.  Sometimes  the  number  of  plumages  is  still  further 
increased  by  the  fact  that  the  bird  does  not  acquire  the  complete 
adult  dress  for  three  or  four  years.  The  changes,  however,  do  not 
progress  as  regularly  in  these  instances  after  the  first  year,  a  greater 
or  less  amount  of  the  adult  plumage  being  assumed  at  each  molt 
by  different  individuals;  so  that  a  large  series  instead  of  being 
divisable  into  several  lots,  each  characterized  by  distinctive  marks, 
represents  on  the  contrary  a  complete  gradation  from  the  bird  of  the 
year  to  the  adult.  Such  instances  have  been  made  to  serve  as 
examples  of  the  alleged  change  of  plumage  by  direct  change  in  the 
coloration  of  the  feathers. 

Another  point  bearing  upon  the  plumages  of  species  that  require 
several  years  to  acquire  the  mature  dress,  is  the  question  whether 
there  are  not  some  individuals  which  never  do  acquire  this  plumage. 
The  fact  of  the  remarkably  small  proportion  of  birds  in  fully  adult 
plumage  in  such  species  as  the  Purple  Finch,  Pine  Grosbeak,  White- 
throated  Sparrow,  etc.,  lends  weight  to  such  a  theory,  although  its 
actual  demonstration  is,  perhaps,  impossible. 

Then  again,  there  are  occasional  peculiar  plumages,  which,  though 
they  may  be  abnormal,  are  nevertheless  by  no  means  unique,  such 
as  the  bright  orange  plumage  of  the  male  Scarlet  Tanager,  the 
Black-headed  plumage  of  the  female  Rose-breasted  Grosbeak,  and 
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the  occasional  extremelj  brilliaot  plomage  of  the  male  of  the  same 
species,  etc.  The  two  latter  instances  maj  be  conadered  as:  1.  Partial 
adoption  of  the  characters  of  male  plumage  lij  the  female ;  and  2. 
Extreme  development  of  color  in  the  male  probablj  due  to  excesiTe 
vitality. 

Another  complicated  series  of  plumages  pointed  out  bv  Mr.  F.  M. 
Chapman^  exists  in  the  ca^e  of  the  Bobolink.  In  tbeae  birds  there 
are  four  distinct  plumages  :  1.  First  Plumage.  2.  Winter  Plumage. 
3.  Early  Spring  Plumage,  4.  Nuptial  Plumage.*  This  early  spring 
plumage  is  acquired  by  direct  molt,  and  pases  into  the  Naptial 
Plumage  by  an  extensive  abrasion  of  the  difierently  colored  tips. 

DIBBfT  CHANGE  OF  COLOR  IN  FEATHERS. 

There  have  always  been,  and  are  to-day,  ornithologists  who  believe 
thoroughly  that  feathers  actually  change  their  color,  and  that  the 
change  from  the  winter  plumage  to  the  nuptial  dress  in  some  species  is 
accomplished  s^ilely  in  this  manner  without  either  molt  or  abrasion. 

Schlegel,  one  of  the  greatest  exponents  of  this  theory,  considered 
the  phenomenon  as  nearly  universal, and  Giitke.another  of  its  staunch 
supporters,  seems  to  be  of  much  the  same  mind.  Other  writers  while 
supporting  it,  have  reganled  it  as  of  much  less  general  applicatioo 
and  some  consider  it  of  very  rare  occurrence. 

If  i^uch  a  change  actually  does  take  place,  it  would  seem  strange 
if  it  should  not  play  a  very  important  part  in  plumage<change% 
and,  if  we  admit  that  it  does  occur  in  any  species,  we  mar  as  well 
grant  its  {Kjt^ibility  in  a  great  number. 

The  im{)ortance  of  the  question  warrants  a  very  careful  considera- 
ttiid.  in  ordej  iiot  to  be  mi^tindergttiod.  I  may  state  at  the  oaU 
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individual  bird  passed  through  all  those  gradations ;  or  they  have 
taken  a  series  of  feathers  from  different  individuals  or  different  parts 
of  the  same  individual,  which  show  regular  gradations  from  one  style 
of  coloration  to  another,  as  proof  that  each  feather  passes  through 
all  those  gradations. 

As  a  matter  of  fact,  these  mottled  plumages  are  permanent  for  the 
time  being,  and  at  each  regular  molt  a  greater  proportion  of  the 
adult  plumage  is  assumed.  Scarcely  any  two  individuals,  however, 
<Sorre8pond  exactly  in  the  amount  of  change  that  is  effected  at  a  given 
lAolt  ;*®  hence  a  series  of  breeding  birds  taken  during  the  late  spring 
or  early  summer,  representing  individuals  of  different  age,  will  often 
show  a  nearly  complete  series  of  intergrades  between  the  two  styles 
of  plumage,  and  there  will,  of  course,  be  no  signs  of  a  molt. 

A  study  of  several  of  the  more  recent  examples  that  have  been 
brought  forward  to  illustrate  the  actual  change  of  color  in  feathers, 
will  be  of  interest  in  this  connection. 

Dr.  E.  Bowdler  Sharpe,  in  the  Catalogue  of  Birds  in  the  British 
Museum,  seems  to  regard  this  alleged  phenomenon  as  of  rather 
common  occurrence,  and  in  some  instances  goes  into  much  detail 
with  regard  to  the  subject.  This  is  especially  the  case  in  treat- 
ing of  Motacilla  lugens^^  in  which  he  claims,  not  only  a  change 
from  gray  to  black  in  the  plumage  of  the  back,  but  also  a  remark- 
able change  in  the  color  of  the  primaries  and  secondaries  from 
brownish  to  pure  white,  the  adult  plumage  being  assumed  according 
to  Dr.  Sharpens  theory,  in  the  first  spring. 

With  the  same  material  examined  by  Dr.  Sharpe,  and  a  little 
more  showing  the  molt  in  progress,  Dr.  Stejneger**  shows  conclusively 
that  this  species  requires  several  years  to  acquire  the  fully  adult  plum- 
age, and  that  the  changes  in  the  color  of  the  wing  feathers  is  effected 
by  actual  molt  and  not  by  a  change  in  the  color  of  each  individual 
feather.  This  shows  conclusively  the  importance  of  having  spec- 
imens in  the  molt  for  examination  and  comparison,  and  what  a 
difierent  aspect  they  may  put  upon  the  case. 

While  combating  the  theory  of  direct  color  change  in  Motacilla 

^*It  is  not  intended  that  only  a  part  of  the  plumage  is  changed ;  while  this 
may  be  true  of  the  spring  molt,  the  annual  molt  is  always  characterized  by  a 
•compJete  change,  but,  in  the  cases  referred  to,  part  of  the  new  plumage  comes 
in  exactly  like  the  old,  while  in  other  parts  the  color  of  the  new  plumage  is 
different. 

^CtX.  Bds.  Brit.  Mus.,  X,  1885,  p.  474. 

"Proc.  U.  S.  Nat.  Mus.,  1892,  p.  307. 
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Iugen9,  Dr.  Stejneger,  nevertheless  admits  it  in  the  case  of  Zaniko- 
pygia  narciimnn^^  on  what  seems  to  me  insufficient  evidence. 

This  bird  he  believes  changes  without  molt  from  an  olive  plumage 
to  one  of  brilliant  orange-yellow  and  black,  while  the  wings  and  tail 
change  from  a  dull  brownish-gray  to  a  deep  black.  I  have  examined 
the  series  which  Dr.  Stejneger  had  in  hand,  and  I  fail  to  see  any- 
thing it  in  that  cannot  be  found  in  a  similar  series  of  Ictertuspurius 
or  any  other  species  that  acquires  its  mature  plumage  by  successive 
molts,  the  mottled  plumage  being  permanent  for  the  time.  So  far 
as  1  can  see,  an  actual  molt  of  black  and  yellow  feathers  might 
occur  in  early  spring,  or  patches  of  them  might  be  acquired  at  the 
annual  molt  at  the  end  of  summer.  As  there  are  no  specimens  in 
Dr.  Stejneger*s  series  taken  earlier  than  the  29th  of  April,  and  do 
fall  adults,  it  is  hardly  justifiable  to  conclude  that  the  change  in 
color  does  not  take  place  by  a  direct  molt,  either  in  early  spring  or 
in  late  summer. 

Furthermore,  a  specimen  of  the  closely  allied  Z.  tricolor,^*  which 
agrees  very  well  with  Dr.  Stejneger's  most  advanced  **  transition  '* 
specimen.s  having  a  few  patches  of  olive-brown  feathers  above  and 
brown  remiges,  hut  otherwise  adult,  shows  by  the  presence  of 
numerous  **  pin  feathers"  that  the  yellow  breast,  and  the  black  od 
the  head  have  just  been  assumed  by  direct  molt. 

That  this  specimen  is  an  early  spring  bird  I  f^ume  from  the  fact 
that  the  remiges  and  rectrices  show  no  signs  of  recent  molt,  which 
they  would  do  if  it  w&<  the  annual  molt  that  had  just  occurred. 

In  regard  to  the  remiges  and  rectrices  of  Zanthopygia,  which  Dr. 
Stejneger  thinks  change  suddenly  from  dull  brown  to  deep  black. 
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almost  entirely  from  the  water  birds,  and  we  are  not  informed  of  the 
exact  character  of  the  material  which  came  under  his  observation, 
all  that  we  have  is  his  interpretation  of  the  facts.  The  species  to 
which  he  calls  especial  attention  are  the  Dunlin,  Knot  and  Sander- 
ling. 

"  In  the  Dunlin  "  he  says  "  the  change  of  colour  develops  itself 
in  the  following  manner  :  In  the  ash-grey  feathers  of  the  back  the 
shaft  first  becomes  black ;  this  color  spreads  rapidly  over  the  feath- 
ers, finally  leaving  only  broad  gray  margins.  The  latter  at  first 
change  to  a  dull  rusty-grey,  which,  however,  subsequently  passes 
into  a  beautiful  ferruginous  color.  At  the  same  time  the  dull  ash- 
grey  tips  of  the  feathers  pass  into  a  whitish-grey,  their  margins  being 
simultaneously  rounded  off  to  their  former  entirety." 

How  such  a  theory  could  have  been  advocated,  after  the  examina- 
tion of  a  large  series  of  specimens,  I  cannot  understand,  for  a  series  of 
spring  examples  of  the  American  Dunlin  taken  on  the  coast  of  New 
Jersey  show  the  black  and  rusty  feathers  coming  in  abundantly  and 
supplanting  the  worn  gray  feathers  of  the  winter  plumage.'* 

In  the  Sanderling  Gatke  states  there  is  a  change  from  a  uniform 
light  gray  to  a  deep  black,  and  from  a  beautiful  ferruginous  color 
to  a  pure  white.  Here  again  spring  specimens,  from  the  coast  of 
New  Jersey  and  Florida,  show  the  black  and  ferruginous  plumage 
molting  in  and  superceding  the  light  gray  plumage  of  winter. 

Gatke  says  (p.  163)  that  he  '*  confines  his  description  to  what 
actually  takes  place,  without  embarking  on  any  hypothetical  con- 
jectures." In  this,  however,  I  cannot  agree  with  him  ;  he  does  not 
claim  to  have  seen  the  change  in  color  actually  take  place  in  any 
individual  feather,  and  to  make  the  assertion  that  feathers  change 
from  one  style  of  coloration  to  another  when  the  only  facts  before 
him  are  that  he  has  feathers  which  represent  those  styles  of  coloration, 
one  of  which  might  change  to  the  other,  involves  entirely  too  great 
an  assumption. 

In  his  chapter  on  "  colour-change  without  moulting  "  Gatke  sup- 
ports another  theory,  also  originally  advanced  by  Schlegel,  but  which 

**  Since  the  pre&ent  paper  was  presented  to  the  Academy  for  publication  (see 
Proc.  Acad.  Nat.  Sci.  Phila.,  1896,  p.  12),  Mr.  F.  M.  Chapman  has  published 
an  article  on  **  The  Changes  of  Plumage  in  the  Dunlin  and  Sanderling"  (Bull. 
Amer.  Mos.  Nat.  Hist.,  VIII,  p.  1-8),  in  which  he  criticises  Gatke's  state- 
ments on  the  same  grounds  as  above.  ^  Here  again,  it  is  interesting  to  note 
that  Mr.  Chapman  and  the  writer  working  independently,  arrived  at  exactly 
the  same  conclusions. 
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Gatke  formerly  repudiated,  and  one  which  other  advocates  of  the 
"  color-change  *'  theory  have  generally  left  untouched,  i.  e,,  the  theory 
that  simultaueously  with  the  change  in  color  there  occurs  a  rebuild- 
ing of  the  worn  edges  of  the  feathers  which  restores  all  the  even 
contours  and  gives  thera  the  appearance  of  newly  molted  feathers. 

The  acceptance  of  the  theory  of  color-change  without  molt  or 
abrasion,  necessitates  the  adoption  of  some  such  theory  as  this,  since 
the  bright  spring  feathers  are  generally  much  more  perfect  in  outline 
and  often  in  striking  contrast  to  the  worn  winter  plumage  from 
which  Schlegel  and  Gatke  would  have  us  believe  they  have  been 
produced.  A  slight  knowiege  of  the  development  of  feathers  would 
tend  to  show  the  absurdity  of  such  a  theory  as  this,  since  the  barbs 
of  a  feather  do  not  continue  to  grow  out  from  the  shaft  like  the 
limbs  of  a  tree,  but  are  really  formed  from  the  tip  inward  towaiti 
the  shaft.  And  once  being  unfolded  from  the  sheath  of  the  *'  pio 
feather,"  no  further  structural  development  can  possibly  take  place 
in  them. 

Too  many  writers  have  made  arbitrary  statements  and  then  quee- 
tioned  the  accuracy  of  the  investigations  of  histologists  because  they 
did  not  support  them.  In  investigating  these  question8,we  must 
accept  at  the  outset  the  testimony  of  physiologists  and  histologists, 
that  from  the  very  nature  of  the  structure  of  a  feather  it  is  incapable 
of  renewing  its  barbs  or  barbules,  and  that  after  the  contents  of  the 
quill  have  once  dried  up  there  is  no  connection  between  the  vanes 
of  the  feather  and  the  life  fluids  of  the  bird.     This  at  once  precludes 
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pigment  at  all,  as  has  been  asceitained  by  careful  microscopical 
examination  by  my  friend  Dr.  Thos.  H.  Montgomery. 

The  only  instance  where  I  know  of  an  actual  change  of  color  in 
the  plumage,  except  by  fading,  is  in  the  case  of  certain  delicate  pink 
tints  on  the  breasts  of  gulls,  which  disappear  after  death,  but  this 
color,  I  think,  is  probably  due  to  a  peculiar  surface  structure  which 
is  destroyed  or  altered  by  the  drying  out  of  the  plumage,  when 
removed  from  contact  with  water  or  the  oil  of  the  bird. 

PLUMAGES  AND  MOLTS  OF  THE  SMALLER  LAND  BIRDS  OF 
EASTERN  NORTH  AMERICA. 

Below  I  have  recorded  such  facts  as  I  have  been  able  to  gather 
regarding  the  molts  and  plumages  of  our  smaller  land  birds. 

In  a  number  of  species  I  have  been  unable  to  ascertain  the  exact 
extent  of  the  molts  or  their  number  from  lack  of  necessary  material, 
but  have  thought  it  best  to  give  such  facts  as  I  have  rather  than  to 
omit  the  species  altogether.  Some  species  on  the  other  hand  I  have 
been  able  to  treat  with  much  detail,  and  have  referred  to  them 
in  describing  others  with  a  similar  series  of  molts.  I  have  as 
a  rule  omitted  any  detailed  description  of  the  plumages,  as  these  can 
be  obtained  from  any  of  the  manuals  or  general  works  on  North 
American  birds,  and  have  made  my  remarks  as  to  colors,  etc., 
mainly  comparative. 

Where  I  had  sufficient  material  to  warrant  it,  I  have  given  after 
each  species  a  list  of  its  plumages,  considering  three  as  the  smallest 
number  of  plumages  exhibited  by  any  species.  In  many,  however, 
the  winter  and  nuptial  dresses  are  practically  alike  except  for  a 
slight  abrasion. 

Where  male  and  female  are  not  definitely  indicated  their  molting 
is  the  same. 

Family  CUCULIDJS. 
Coeeyni  erytliroplithalmas  (Wilson).    Black-billed  Cuckoo. 
Coeeyiai  amerieanai  (Linn.).    Yellow-billed  Cuckoo. 

I  have  been  unable  to  examine  any  adult  Cuckoos  in  the  molt. 
The  young  molt  the  body  plumage  the  last  week  in  August.  I  am 
inclined  to  think  that  there  is  no  spring  molt  in  either  species. 
Spring  and  fall  specimens  it  is  true  are  scarcely  distinguishable,  but 
I  do  not  consider  the  unworn  appearance  of  spring  birds  as  a  neces- 
sary proof  that  there  has  been  a  spring  molt,  as  an  examination  of 
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late  summer  specimens,  just  previous  to  the  aoDual  molt,  shows 
that  abrasion  produces  scarcely  any  effect  in  the  Cuckoos.  The 
sexes  are  alike  in  molts  and  practically  so  in  plumages. 

Family  ALCEDINIDJB. 

Ceryle  alojon  (Linn.).     Belted  Kingfisher. 

The  Kingfisher  presents  several  peculiarities  in  its  molting  and  I 
have  not  yet  been  enabled  to  examine  sufficient  material  to  satis- 
factorily describe  it.  So  far  as  my  material  goes  I  think  the  rufous 
edgings  to  the  breast  band  belong  only  to  the  bird  of  the  year,  as  old 
birds  in  the  annual  molt  have  the  new  feathers  of  the  breast  band 
plain  bluish  slate  or  slightly  edged  with  white.  Whether  the  young 
molt  the  flight  feathers  with  the  rest  of  their  first  plumage  I  cannot 
say,  but  the  wing  feathers  of  the  rufous  tipped  fall  birds  are  very 
fresh  and  perfect,  which  may  be  considered  evidence  that  they  do. 

That  there  is  a  partial  molt  in  early  spring  is  evidenced  by  the 
fresh  feathers  in  spring  specimens  which  are  in  strong  contrast  to  the 
older  worn  plumage,  es()ecially  on  the  pectoral  band. 

The  wing  feathers  of  some  spring  birds  are  unusually  bright  with 
the  while  tips  scarcely  worn  and  one  example,  (June,  1881,  Palo 
Alto  Co.,  Iowa,  No.  26,640,  A.  N.  8.),  has  the  remiges  all  of  this 
character,  except  the  innermost  j)air  of  primaries  and  one  of  the 
secondaries  on  the  leftside,  which  are  very  much  worn  and  abraded. 
This  may  indicate  a  spring  molt  of  the  wings  in  some  individuals 
but  in  the  majority  it  apparently  does  not  occur.  The  peculiar 
order  of  molt  in  the  primaries  has  already  been  noticed. 
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produced  by  abrasion.    Female  molts  exactly  as  in  the  male,  but  its 
plumage  lacks  the  red  nuchal  band. 
Dryobatei  pabesoeni  (Linn.).    Downy  Woodpecker. 

Molts  and  plumages  as  in  the  last.  Some  spring  specimens  show 
&  renewal  of  some  of  the  breast  feathers,  but  this  may  also  take  place 
in  villo8U8.  A  fall  specimen  of  each  species  exhibits  a  remarkably 
i¥orn  "  moth-eaten  "  appearance  on  the  breast  and  flanks  probably 
iue  to  a  peculiarity  in  the  habits  of  these  individuals. 

Iphyrapioiu  variai  (Linn.).    Yellow-bellied  Sapsucker. 

Male. — Three  plumages,  first,  winter  and  nuptial. 

The  molt  of  the  first  plumage  of  the  head  and  breast  of  this  species 
continues  all  through  the  fall  and  winter  and  one  taken  April  8th, 
'Philadelphia,  Pa.),  shows  a  few  new  feathers  appearing  on  the 
;rown  and  throat.  The  winter  plumage  is,  therefore,  a  mottled  one. 
The  breeding  bird  is  hardly  different  from  the  full  plumaged  spring 
ndividual,  as  abrasion  produces  but  little  effect.*  Female  molts 
ike  the  male.  Adult  plumage  differs  in  having  the  throat  white, 
K)me  individuals  have  the  crown  black,  others  red ;  whether  this 
s  due  to  age  or  purely  individuality  I  cannot  determine. 

?eophloDai  pileatni  (Linn.).    Pileated  Woodpecker. 

Three  plumages,  first,  winter  and  nuptial. 

This  species  shows  but  little  variation  in  plumage.     There  is  no 
spring  molt,  but  the  nuptial  dress  is  somewhat  abraded  and  browner 
than  the  winter  plumage. 
Helmnerpei  erythrooephalai  (Linn.).    Red-headed  Woodpecker. 

Three  plumages,  first,  winter  aud  nuptial. 

The  first  plumage  is  retained  for  a  long  time ;  of  four  specimens 
showing  the  transition  to  the  adult,  only  one  has  data,t,  e.,  Haddon- 
Seld,  N.  J.,  Dec.  2,  1880,  No.  1,405  Coll.  W.Stone.  This  I  think  is 
probably  the  regular  time  for  the  molt,  as  specimens  taken  in  Octo- 
ber show  no  signs  of  a  change.  The  annual  molt  of  the  adult  occurs 
luring  the  middle  of  August  as  usual.  Whether  they  have  any 
spring  molt  I  am  unable  to  say  positively.  The  plumage  is  but  little 
iffected  by  abrasion,  so  that  the  unworn  appearance  of  spring  birds 
Is  not  necessarily  an  evidence  of  a  recent  molt.  Very  highly  colored 
individuals  have  a  red  patch  on  the  center  of  the  abdomen. 
lUlanerpei  earolinai  (Linn.).    Red-bellied  Woodpecker. 

Without  a  satisfactory  series  I  am  unable  to  describe  the  molt  of 
this  bird  in  detail,  but  it  is  apparently  the  same  as  in  the  preceding 
species. 
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CoUptei  aaimtni  (Linn.).    Flicker. 

Three  plumages,  first,  winter  and  nuptial. 

The  molt  from  first  plumage  begins  in  July,  a  specimen  taken 
August  9,  1893,  in  Montgomery  Co.,  Pa.  shows  it  about  half  com- 
pleted.  The  annual  molt  of  the  old  birds  occurs  at  the  same  time 
I  can  find  no  trace  of  spring  molt  and  abrasion  produces  little  effect 
u{>on  the  plumage  until  after  May.  Mr.  F.  M.  Chapman  hat 
described  in  detail  the  variation  in  the  upper  tail  coverts  in  this 
genus." 

Unfortunately  I  have  been  unable  to  examine  a  suflBcient  series 
of  the  Macrochires  to  give  a  complete  account  of  the  molting  of  any 
of  the  species,  but  have  included  such  notes  as  I  have. 

FamUy  OAFRIMULOID  JB. 

Antroitomai  vocifemi  (WiU.).    Whip-poor-will. 

Aa  shown  in  Wilson's  figure  this  bird  has  an  early  downy  plumage 
which  almost  immediately  gives  place  to  the  usual  "  first"  plumage^ 
a  specimen  taken  at  Haddonfield,  N.  J.,  July  2,  1893,  (ColL  W. 
Stone),  shows  the  transition.  As  regards  the  number  and  time  of 
molts,  a  comparison  of  specimens  would  indicate  that  they  are  the 
same  as  the  following. 

Cliordeiles  virginianai  (dmel.).    NiK^t  Hawk. 

Mr.  Wm.  Brewster  has  described  transition  specimens  from  tlie 
early  downy  plumage  to  the  first  plumage  and  similar  ones  are  ia 
the  collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia 
£rmn  FWid^.      A  apeciuieu  taken  Si^pt,  10,  is  \h  th«^  6n>t  pliiitiAgit 
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does  not  produce  much  effect  upon  the  plumage  but  it  loses  the 
bright  metallic  luster  which  characterizes  the  fresh  winter  dress. 
I  am  inclined  to  think  that  the  young  do  not  renew  the  flight 
feathers  at  their  first  molt. 

FamUy  TROCHILIDiB. 

Troehilai  oolabril  (Linn.).    Ruby-throated  Hnmming-bird. 

The  only  molting  specimens  of  the  Humming-bird  that  I  have 
seen  are  spring  birds  taken  at  Labna,  Yucatan,  March  15th,  in 
which  the  feathers  on  the  throat  are  being  renewed.  Probably,  the 
young  males  acquire  the  ruby  throat  at  this  time. 

Family  TYRANNIDiB. 

The  Tyrant  Flycatchers  show  scarcely  any  seasonal  variation,  the 
first  plumage  being  nearly  the  same  as  the  adult,  while  the  feathers 
are  very  little  affected  by  abrasion.     There  are,  therefore,  as  a  rule 
only  three  plumages ;  first,  winter  and  nuptial. 
Tyrannai  tyrannai  (Linn.).    Kingbird. 

Adult  Kingbirds,  taken  August  21,  show  some  molt  on  the 
body  but  no  trace  of  renewal  of  the  flight  feathers,  which  would 
indicate  that  the  annual  molt  is  not  completed  until  quite  late. 
Some  spring  specimens  show  a  few  new  feathers  appearing  on  the 
breast  and  back,  but  whether  there  is  a  more  extensive  renewal  of 
the  plumage  before  the  birds  start  north  from  their  winter  quarters 
I  cannot  say.  Abrasion  plays  little  or  no  part  in  changing  the 
plumage  of  this  species.  The  first  plumage  gives  way  to  that  of  the 
adult  late  in  August  but  no  molt  occurs  in  the  wing  and  tail. 
XTiareliaa  erinitui  (Linn.).    Crested  Flycatcher. 

The  annual  molt  in  this  species  begins  early  in  August  and  is 
indicated  in  the  wings  before  any  new  feathers  appear  on  the  body, 
difilering  in  this  respect  from  the  last.  There  seems  to  be  no  spring 
molt.  The  young  birds  of  the  first  brood  begin  to  renew  their  body 
plumage  early  in  August.  All  the  plumages  of  this  bird  are  very 
similar. 
Bayomia  plioebe  (Lath.).    Pewec. 

There  is  no  spring  molt  in  the  Pewee  but  much  abrasion  takes 
place  during  winter  so  that  the  sulphur  tint  of  the  under  surface, 
which  is  characteristic  of  fall  specimens,  is  nearly  lost  by  the  breed- 
ing season.  The  molt  of  first  plumage  in  the  young  is  restricted  to 
the  body  feathers. 
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Contopni  Tireiii  (Linn.).    Wood  Pewee. 

I  am  unable  to  say,  from  an  examination  of  spring  8pecimeii8,bow 
much  of  a  molt  this  species  undergoes  before  its  northward  mig^rm- 
tion.    Compared  with  specimens  of  the  preceding  they  appear  modi 
less  abraded,  which  indicates  that  a  partial  spring  molt  occurs. 
Contopni  borealii  (Swains.).    Olive-eided  Flycatcher. 

The  above  remarks  apply  equally  well  to  this  species. 
Empidonax. 

The  species  of  this  genus  all  resemble  Coniopus  in  the  appearance 
of  their  seasonal  plumages.  The  freshness  of  the  spring  feathen 
seems  to  indicate  a  partial  spring  molt  at  least,  but  without  a  satis- 
factory series  of  winter  si)ecimens ;  it  is  not  possible  to  decide  this 
point.  The  renewal  of  the  body  plumage  at  the  annual  raolt^  as 
in  Ttjrannua,  begins  before  there  is  any  molt  of  the  flight  feathers. 

Family  AIiAUDIDJE. 

Otoooril  alpeitril  (Linn.).     Horne<l  Lark. 

Plumages,  first,  winter,  nuptial. 

There  seems  to  be  no  spring  molt  in  this  species,  but  a  great  deal 
of  abrasion  takes  place  during  winter  and  spring,  by  which  the  light 
edgings  to  the  black  crow;i  and  throat  patch  are  lost  and  the  other 
colors  brought  into  stronger  contrast.  The  young  birds  molt  the 
flight  feathers  at  the  end  of  summer  along  with  the  rest  of  the  fint 
plumage. 
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A  molting  speciinen  from  Sitka,  Alaska,  June  15, 1895,  shows  that 
the  central  tail  feathers  are  the  first  to  be  renewed,  and  are  well 
grown  before  any  of  the  others  are  dropped. 

CoXTQi  oiiifragni  (Wils.).    Fish  Crow. 
Comii  amerioanM  (Aad.) .    American  Crow. 

Three  plumages,  first,  winter,  nuptial. 

The  Crow  has  no  spring  molt  so  far  as  I  can  ascertain  ;  the  annual 
molt  is  quite  early,  occurring  in  June  or  July,  while  the  young  birds 
molt  the  first  body  plumage  about  the  end  of  the  latter  month.  As 
in  most  black  birds  abrasion  is  but  little  marked.  Many  specimens, 
however,  are  dingy  and  have  the  tips  of  the  wings  bleached  to  a 
brown  tint.    The  Fish  Crow  apparently  molts  exactly  the  same. 

Family  ICTEHIDJE. 

The  Icteridse  may  be  arranged  in  three  groups  as  regards  their 
molt. 

Dolichonyx  has  two  complete  molts  each  year  standing  alone 
among  our  smaller  land  birds  in  this  respect.  The  young  probably 
has  no  molt  of  flight  feathers  at  the  close  of  its  first  summer.  The 
two  species  of  Icterus  have  a  more  or  less  complete  spring  molt  of 
the  body  feathers  the  first  year  at  least,  and  the  young  do  not  molt 
the  flight  feathers  in  August.  The  rest  of  our  species  have  no 
spring  molt  whatever,  but  the  young  have  a  complete  molt  at  the 
end  of  the  first  summer,  including  both  wing  and  tail.  This  occurs 
in  only  three  other  instances  among  our  Passeres— i.  e.,  in  Cardi- 
nalia,  Tachycineta  and  Otocoris. 
Doliohonyx  oryiivomi  (Linn.).    Bobolink. 

Male. — Plumages,  first,  winter,  early  spring,  nuptial. 

The  molting  of  this  species  has  been  so  carefully  treated  by  Mr. 
F.  M.  Chapman  who  was  the  first  to  describe  the  early  spring  plum- 
age and  the  manner  in  which  it  is  acquired,  that  it  is  hardly  neces- 
sary to  go  into  details  in  this  connection.  When  the  young  bird 
has  acquired  the  bufl*  winter  plumage  it  is  practically  undistinguish- 
able  from  the  winter  adult. 

Early  in  spring  (March  1st,)  this  plumage  is  entirely  molted 
even  to  the  wings  and  tail  and  a  new  black  plumage  is  assumed, 
all  the  feathers  of  which  are  so  broadly  edged  with  brownish  bufl* 
that  the  general  plumage  appears  to  be  of  this  shade.  By  the 
breeding  season  the  aspect  of  the  plumage  is  again  changed,  this 
time  entirely  by  abrasion,  and  the  bird  appears  in  its  black  and 
white  dress. 
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The  Bobolink  furnishes  th^  only  instance  known  to  me,  amoog 
the  species  here  treated,  of  a  molt  of  the  reroiges  in  the  spring.  The 
molt  of  the  Rose-breasted  Grosbeak,  with  this  exception,  is  almost 
parallel  for  the  first  season,  though  the  buff  edgings  which  are  lost 
by  abrasion  are  not  quite  so  much  developed.  Afterward,  bow* 
ever,  the  Rose-breast  has  a  winter  plumage  quite  different  from  that 
of  the  first  year  while  the  Bobolink,  year  after  year,  returns  to  the 
buff  "  Reed-bird  "  garb.  The  old  winter  birds  are  perhaps  of  a  little 
different  shade  of  buff  and  I  think  it  is  only  the  old  birds  that  show 
the  occasional  black  feathers  in  fall. 

Mr.  Chapman's  specimen  in  the  spring  molt  as  well  as  spedmoii 
in  the  annual  molt  have  been  examined.  I  have  been  unable,  how* 
ever,  to  ascertain  whether  the  young  bird  molts  the  wing  and  tail 
feathers  with  the  rest  of  the  first  plumage  or  not. 

Female. — Plumage  always  similar  to  winter  dress  of  male.  I  have 
not  been  able  to  ascertain  whether  there  is  any  spring  molt  or  not, 
the  breeding  plumage,  however,  is  much  lighter  than  the  winter 
dress  owing  to  abrasion.  A  curious  plumage  is  shown  in  a  specimen 
from  Raleigh,  N.  C.  May  2,  1893,  No.  86,  Coll.  W.  A.  Shryock.  in 
which  there  are  many  black  feathers  on  the  breast,  belly  and  head, 
evidently  an  approach  to  the  male  pattern  of  coloration. 

Molotiinif  ator  (Bodd.).    Cowbird. 

Bfale. — Plumages  ;  first,  winter  and  nuptial ;  the  last  two,  bow* 
ever,  are  scarcely  distinguishable,  owing  to  the  very  small  efiect  pro- 
duced by  abrasion  in  this  s]>ecies. 

There  seems  to  be  no  spring  molt  whatever,  and  almost  the  only 
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At  the  end  of  the  first  summer  the  entire  plumage  of  the  young 
bird  is  shed,  including  the  wing  and  tail,  and  a  black  dress  broadly 
edged  with  brown  is  then  assumed.^^  This  becomes  almost  entirely 
black  by  the  breeding  season  through  abrasion.  Owing  to  the  extent 
of  the  abrasion,  however,  the  plumage  presents  a  somewhat  worn 
appearance  and  there  is  always  more  or  less  trace  of  the  brown  edg- 
ings present.  The  subsequent  winter  plumages  show  much  less  of 
the  brown  borders  and  eventually  this  dress  is  nearly  pure  black  ; 
except,  of  course,  the  shoulders.  This  is  well  shown  in  a  fall  male 
of  A.  phcmiceua  sonoriensis  in  the  XJ.  S.  Nat.  Mus.  Coll.  Whether  the 
brown  edges  are  ever  entirely  lost  at  the  second  annual  molt  or  whether 
birds  in  such  plumage  are  always  several  years  of  age  I  cannot  say,  but 
incline  to  latter  view.  The  less  brown  margins  to  the  winter  plum- 
Age,  the  less  abrasion  takes  place  and  the  nuptial  plumage  appears 
relatively  smoother.  The  depth  of  color  of  the  red  shoulder  patch 
is  not  necessarily  an  index  of  the  age,  as  some  birds  in  the  first  year 
have  deep  red  shoulders. 

Mr.  Brewster  describes  (/.  c.)  an  occasional,  though  not  unique 
plumage,  which  has  a  *'  crescentic  patch  of  pale  yellow  tinged  with 
rose-color  upon  the  breast,"  which  he  regards  as  an  "  exceedingly 
high  phase  of  ornamentation." 

Females, — Vary  considerably  in  the  tints  on  the  throat ;  the  buff- 
est  ones  I  take  to  be  birds  in  their  first  year  and  those  with  the 
pinkest  throats  are  probably  the  oldest.  The  red  on  the  shoulder 
of  the  females  increases  in  proportion  to  that  on  the  throat.  The 
molts  are  exactly  the  same  as  in  the  male,  and  the  abrasion  in 
spring  always  well  marked, 
atnmella  magna  (Linn.).    Meadow  Lark. 

Male. — Plumages,  first,  winter  and  nuptial. 

The  Meadow  Lark,  as  in  the  preceding  species,  molts  both  wing 
and  tail  at  the  end  of  the  first  summer.  There  is  no  spring  molt, 
the  change  to  the  breeding  dress  being  produced  entirely  by  abrasion. 
All  the  under  surface  is  veiled  in  winter  with  long  brownish  or  buflT 
tips.  The  bright  yellow  and  black  tips  are  only  brought  out  when 
these  are  lost.  On  the  upper  surface  the  abrasion  affects  the  light 
margins  to  the  body  feathers  and  the  light  bands  and  indentations 
on  the  tertials,  which  become  worn  in  a  most  remarkable  manner 
{see  Plate  IV,  figs.  8  and  9).    There  is  some  variation  in  the  extent 

"First  described  by  Mr.  Wm.  Brewster,  Bull.  Nutt.  Om.  Club,  1878,  p.  175. 
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of  the  brown  margins  of  the  winter  plumage,  birds  showing  the  least 
being  probably  the  oldest. 

Female. — Like  the  male  in  molts  and  plumages. 

Iot«rai  galboU  (Linn.).     Baltimore  Oriole. 

The  males  of  this  species  assume  four  distinct  plumages.  The 
first  plumage  is  ashy  on  the  back  passing  into  dull  orange  on  head 
and  rump  and  whitish  l>e]ow,  wiugs  suffused  with  yellow-brown 
bordered  with  white  and  tail  dull  orange.  The  body  feathers  of 
this  dress  are  soon  shed  and  the  plumage  of  the  first  winter  assumed, 
generally  by  the  middle  of  August  In  this  the  back  is  dull  orange, 
brightest  ou  the  head  and  rump  and  muttleii  with  dark-brown  oo 
the  interscapulum ;  below  nearly  uniform  bright  orange-yellow. 
Theste  two  plumages  are  remarkably  similar,  the  latter  being  uni- 
formly brighter  and  richer  and  easily  distinguished  by  the  different 
j«truclure  of  the  feathers. 

In  early  spring  there  is  a  molt  which  as  usual  varies  exceedingly 
in  its  extent  in  different  individuals.  Usually  the  entire  black  body 
plumage  of  the  adult  is  assumed  covering  the  back,  entire  head  and 
throat,  alsti  the  reiidish>orange  on  the  breast,  sides  of  the  abdoroeo 
and  a  certain  amount  on  the  rump.  The  middle  of  the  abdomen 
and  the  greater  part  of  the  rump,  howrever,  retain  the  old  yellowish 
winter  plumage.  There  is  great  irregularity  in  the  molt  of  the  tail 
ft!*  well  as  the  tertials  and  greater  wing  covcrtA.  All  but  one  of  the 
8)>ei*imons  examined  show  some  molt  in  these  feathers,  but  in  none 
in  it  ci>mplfte. 

Dne  has  rt*newe«i  all  the  tail  but  the  four  outer  feathers  of  the  left 
litie,  aiHj<bi!:r  h«^  rvr»ewt^  oi%\w  tW  miildle  iiaif  and  one  oilier;  and 
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previous  dress,  but  the  whole  abdomen  and  rump  and  lesser  wing 
coverts  are  bright  reddish-orange,  while  the  black  is  more  intense. 
All  the  other  wing  feathers  are  jet  black  bordered  with  white ;  the 
two  middle  rectrices  are  black,  the  next  pair  largely  black,  the  others 
orange  with  more  or  less  black  on  the  base.  The  interscapulary 
feathers  are  generally  slightly  tipped  with  orange. 

In  the  second  spring  there  is  no  molt,  unless  there  may  be  a  renewal 
of  some  of  the  scattered  feathers  but  the  light  tips  of  the  interscapular 
feathers  are  entirely  lost  from  abrasion  and  the  white  on  the  wings 
is  greatly  reduced  and  on  the  tertials  entirely  lost  from  the  same 
cause, 
lotemi  ipnriiii  (Linn.).    Orchard  Oriole. 

Notwithstanding  the  large  amount  of  material  that  I  have  exam- 
ined, I  have  been  unable  to  procure  specimens  which  show  conclu- 
sively the  history  of  the  molts  of  this  bird.  The  large  series,  aggre- 
gating several  hundred  skins,  contained  in  the  collections  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  National  Museum,  American 
Museum  of  Natural  History  and  the  private  collection  of  Mr.  Wil- 
liam Brewster,  contains  all  together  only  four  specimens  in  the  molt, 
of  which  but  two  bear  the  date  of  capture.  In  view  of  this  scarcity 
of  molting  birds,  we  are  compelled  to  judge  of  the  molts  mainly  from 
comparing  specimens  taken  before  and  after  the  plumage  has  been 
renewed. 

Male. — The  young  birds  change  the  first  plumage  for  that  of  the 
first  winter  in  July  or  August.  This  dress  is  as  a  rule  scarcely  differ- 
ent from  the  first  plumage.  Some  few  individuals,  however,  show  a 
few  black  feathers  on  the  throat.  In  February  or  March  there  is  a 
molt  of  the  feathers  of  the  head  and  throat,  and  all  the  males  that  reach 
us  from  the  south  in  the  spring  have  a  black  throat,  the  extent  and 
purity  of  the  black  varying  in  different  individuals.  I  have 
no  green  males  in  the  annual  molt  nor  after  the  molt  is  completed. 
One  specimen  (No.  91,034,  U.S.Nat.  Mus.  Coll.),  taken  in  Nicaragua, 
Feb.  23,  1883,  shows  the  throat  and  head  to  be  molting.  That  this 
bird  is  not  in  its  first  spring  molt  is  shown  by  the  fact  that  some  old 
throat  feathers  which  have  not  yet  been  shed  are  black.  The  plum- 
age of  the  second  spring  is  similar  to  that  of  the  first,  but  the  black 
throat  is  more  complete  and  there  are  traces  of  chestnut  on  the  breast. 
The  tail  is  also  clouded  with  black,  but  as  the  specimen  just  referred 
to  is  not  molting  the  tail,  I  think  that  this  change  is  effected  at  the 
preceding  annual  molt.  It  is  probably  at  the  next  annual  molt  that 
10 
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the  cbeetnut  and  black  plumage  is  acquired.  It  is  impoflsible  to  UU 
from  an  examination  of  spring  males  in  the  green  plumage,  bow 
many  years  they  remain  in  this  dress,  as  the  individual  variation  in 
the  amount  of  change  effected  at  a  given  molt  is  so  great,  that  there 
is  a  complete  series  of  intergrades  from  one  extreme  to  the  other. 
Between  the  most  advanced  specimen  and  the  adult  chestnut  plum- 
age, however,  there  is  quite  a  gap,  and  I  have  never  seen  any  spec- 
imens like  those  figured  by  Wilson  and  Audubon. 

The  variation  in  the  marking  of  spring  birds  is  shown  by  the 
following  table : 


Males,  1  St.  and  2Dd.'        Tail         !        Tail 

Yeare.  green.         partly  black. 


Throat-patch  incom!  , 

plete(4) '  4  0 

Throat-patch  c  o  ni- 
plete,  little  or  no 
chestnut  (14) |  13  1 

Considerable  chest- 
nut on  breast  (12).  I  5 


Trace  of 
chestnut 
on  rump. 

Trace  of 

black 

on  head. 

1 

0 

1 

4 

12 

12 

The  spring  molt  is  generally  confined  to  the  head  and  throat  bat 
in  some  second  year  birds  it  is  more  extensive  and  in  one,  (1229073, 
U.  S.  Nat.  Mus.  Washington,  D.  C,  May  2,  1887).  the  body  moll 
must  have  been  nearly  complete,  while  the  tertials  and  indeed  tbe 
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iuisoalni  qniionla  (Linn.).    Purple  Graokle. 

Male, — Plumages,  first,  winter  and  nuptial. 

The  young  birds  molt  the  wing  and  tail  along  with  the  first  body 
plumage  and  assume  the  adult  plumage  in  its  entirety  the  first 
winter.  There  is  no  spring  molt  and  very  little  efiect  is  produced 
by  abrasion,  owing  to  the  uniform  color  of  the  plumage,  so  that 
the  nuptial  plumage  is  scarcely  distinguishable  from  that  of  winter. 

Female. — Molts  as  the  male.    Plumage  always  duller. 

Family  FHIlSrGILIiIDJE. 

A  summary  of  the  molting  of  the  species  of  finches  described 
below  shows  that  thirteen  species  have  no  spring  molt,  while  six 
species  have  a  spring  molt  of  the  body  feathers.  In  Spinua  tridis^ 
Passerina  cyanea,  Ammodramua  sandvneherms  savanna,  A.  princeps 
and  A.  eavdacutus,  this  seems  to  occur  regularly  every  year.  In 
the  first  two  a  radical  change  of  color  is  efiected,  in  the  last  three  the 
new  plumage  is  the  same  as  the  old. 

In  Hahia  ludoviciana  the  extent  of  the  molt  varies,  probably 
decreasing  in  succeeding  years. 

In  four  other  species,  Zonotrichia  leucophrySy  Z.  albicollisy  Spizella 
socialis  and  Melospiza  georgiana,  a  partial  spring  molt  occurs,  less 
marked  after  the  first  year. 

Hahia  ludoviciana  molts  the  tail  the  first  spring,  Ammodrarrvas 
eaudacutus  molts  it  in  many  cases  though  probably  not  regularly. 

Cardinalis  cardinalis  molts  both  wing  and  tail  with  the  first  plum- 
age at  the  end  of  summer  and  Pasaerina  cyanea  and  Ammodramua 
caudacutu8  molt  the  tail  at  this  time. 

Carpodaoni  pnrpnreni  (Gmel.).    Parple  Finch. 

Male, — Plumages,  first,  first  winter,  first  nuptial,  adult  winter, 
adult  nuptial. 

I  have  not  been  able  to  examine  any  molting  specimens  of  Car- 
podaeusy  but  a  large  series  of  winter  and  spring  specimens  shows 
that  no  spring  molt  occurs.  The  change  to  the  pink  plumage  is 
evidently  effected  at  an  annual  molt  either  the  second  year  or  still 
later.  The  birds  retain  the  brown  dress  during  the  first  breeding 
season  at  least.  Fall  specimens  in  brown  plumage  differ  from  spring 
examples  in  the  loss  of  buff  tints  through  abrasion,  while  pink  birds 
lose  the  gray  or  brown  edgings  of  winter  in  the  same  way.  The 
great  predominence  of  brown  birds  makes  it  seem  at  least  possible 
that  some  never  acquire  the  pink  plumage. 
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Female, — Retains  the  brown  plumage  permanently;  there  ia  do 
spring  molt. 

FiaieoU  ennoleator  (LIdd.).    PiD«  GrMb«ak. 

So  far  as  I  can  judge  from  winter  specimens  the  account  of  the 
Purple  Finch  applies  equally  well  to  this. 

Loxia  onrTiroitra  minor  (Brehm).     American  Crowbill. 
Loxia  lenooptera  Qmel.     Whit«-winged  CrMsbill. 

The  molting  of  the  Crossbills  is  more  complicated  than  would  appear 
at  first  sight  and  there  is  probably  great  individual  variation  as 
to  the  time  and  extent  of  the  change  in  coloration  of  the  plum- 
age. Mr.  W.  E.  D.  Scott  has  shown  that  some  majes  assume  the 
red  dress  immediately  upon  losing  the  first  plumage,  while  others  are 
known  to  breed  in  the  yellow  or  green  dress.  The  tints  are  sabjed 
to  great  individual  variation,  as  also  the  purity  of  the  red  plum- 
age, many  specimens  showing  a  greater  or  less  mixture  of  green. 
Furthermore,  the  red  plumage  may  be  partly  replaced  by  green  al 
a  subsequent  molt,  as  one  molting  specimen  has  the  throat  quite  red 
while  a  majority  of  the  new  throat  feathers,  just  coming  in  are 
green.  The  annual  molt  of  the  Crossbill  begins  about  August  I9 
(Somerset  Co.,  Maine).  There  seems  to  be  a  slight  spring  molt, 
most  pronounced  on  the  throat  and  breast. 

Female. — Retains  the  green  plumage  at  all  seasons. 
Aoanthii  linaria  (Linn.).    Re<lpoIl.  • 

While  I  have  no  molting  specimens  of  the  Redpoll  for  examina- 
tion, I  think  from  a  comparison  of  a  large  winter  series,  that  the 
change  of  plumage  is  efiected  in  the  same  way  as  in   Carpodacui. 
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»f  April  to  the  middle  of  May,  but  none  of  the  wing  feathers,  not 
iven  the  tertials,  are  renewed  at  this  time.  Throughout  the  winter 
md  spring  the  white  edgings  to  the  tail  and  wing  feathers  are  being 
ost  by  abrasion,  so  that  in  the  summer  breeding  dress  the  wings  are 
dmost  entirely  black.  The  Goldfinch  continues  to  have  these  two 
nolts  every  year  throughout  its  life,  and  the  molting  specimens  pre- 
lent  a  very  peculiar  appearance  in  their  mottled  dress  of  brown  and 
yellow. 

Female. — The  female  has  exactly  the  same  number  of  molts  and 
)lu mages  as  the  male. 

tpinai  pinai  (Wils.).    Pine  Siskin. 

Plumages,  first,  winter  and  breeding. 

So  far  as  my  material  goes,  there  is  indication  of  but  one  molt  a 
rear  in  this  species,  i,  e.,  the  annual  molt  at  the  end  of  summer. 
>ome  abrasion  takes  place  during  the  winter  and  spring,  by 
?hich  the  buff  edgings  to  the  feathers  are  lost  and  the  mark- 
ngs  are  thus  intensified  in  the  breeding  plumage  and  more 
trongly  constrasted  with  the  white  of  breast.  The  white  edgings  to 
he  wings  are  also  lost  by  abrasion.  A  male  taken  Jan.  28th, 
Cape  May,  N.  J.),  has  the  feathers  of  the  throat  and  breast  very 
uuch  suffused  with  brown,  so  that  the  dark  stripes  are  almost 
)bliterated.  Whether  this  is  a  peculiarity  due  to  age  or  purely 
ndividual  I  am  unable  to  say. 

Pleetrophenax  nivalis  (Linn.)*    Snow  Bunting. 

Male. — Plumages,  first,  winter  and  nuptial. 

In  the  series  which  I  have  examined  I  have  not  detected  any  con- 
tan  t  differences  between  the  young  of  the  year,  and  the  adults.  There 
leems  to  be  no  spring  molt  in  the  Snow  Bunting,  but  the  remarkable 
change  from  the  winter  to  the  nuptial  dress  is  effected  entirely  by 
ibrasioD,  which  probably  is  more  marked  in  this  species  than  in  any 
)ther.  Furthermore,  the  abrasion  is  scarcely  apparent  until  after 
he  middle  of  February." 

Female. — Molts  as  in  the  male. 

^ooestei  graminem  (Gmel.).    Vesper  Sparrow. 

Plumages,  first,  winter  and  nuptial. 

Molting  exactly  as  in  Melospiza  fasdata  which  it  so  closely  resem- 
)le8  in  plumage.  Young  of  the  year  seem  rather  bufifer  than  old 
>ird8. 

"See  Stone,  Science,  1893,  p.  52 ;  Chapman,  Bull.  Amer.  Mus.  Nat.  Hist., 
896,  p.  9. 
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Aasodraaiis  pria<«p«  (Xajb.).    Ipcwieb  Sp«uTow. 

Plumages,  first,  winter  and  nu{>dal. 

Molting  exactly  as  in  .4 .  mndwickeiuU  savanna,    Specimeos  taken 
March  15th,  Atlantic  Citj,  N.  J.  and  March  29th,  Cape  Cbarlea, 
Va.,  show  the  spring  molt  in  progress. 
Aamodramiis  MiidwielMBfii  mtuuui  ( Wilj.).    8*raBiui  S|mutov. 

Plumages,  first,  winter  and  nuptial. 

Another  winter  plumage  occurs  much  browner  than  the  usual  one 
which  may  be  characteristic  of  the  birds  of  the  year.  A  complete 
annual  molt  occurs  at  the  end  of  the  breeding  season,  and  a  more 
or  \e»B  complete  molt  of  the  body  feathers  takes  place  in  ^ring. 
Birds  taken  just  before  the  spring  molt  show  effects  of  abraaioo, 
especially  on  the  tertials  and  resemble  July  birds.  After  the 
molt  new  tertials  have  been  acquired  and  a  general  renewal  of 
the  feathers  of  the  breast,  head  and  rump  has  taken  place,  so  thai 
the  birds  are  in  most  respects  indistinguishable  from  September 
specimens ;  the  yellow  stripe  over  the  eye  is  also  acquired  at  thii 
molt.  Whether  this  spring  molt  is  universal  with  all  the  individuals 
or  occurs  every  year,  I  cannot  say  with  certainty.  A  series  of  speci- 
mens taken  January  25-26  (Cape  May,  N.  J).,  shows  a  good  deal 
of  variation  in  the  amount  of  abrasion. 
Ammodramus  savannarain  patieriniis  (Wil«.).    Ormashopper  Sparrow. 

Plumages,  first,  winter  and  nuptial. 

After  the  annual  molt  the  plumage  of  this  species  is  subject  U> 
continued  abrasion  which  materially  alters  the  depth  of  colors  by 
the  following  breeding  season,  the  under  surface  becoming  much 
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appearance  as  characterizes  most  birds  in  July  or  August.  In 
April  occurs  a  complete  molt  of  the  body  plumage,  together  with 
the  tertials  and  sometimes  the  rectrices ;  a  specimen  taken  April  16  at 
Atlantic  City,  N.  J.,  shows  the  new  tail  about  half  grown.  After  the 
completion  of  this  spring  molt  the  birds  are  indistinguishable,  except 
upon  close  examination  of  the  wing  feathers,  from  October  spec- 
imens. The  feathers  soon  begin  to  show  the  effects  of  abrasion  again 
and  by  August,  just  previous  to  the  annual  molt,  the  birds  present 
about  as  dilapidated  an  appearance  as  can  be  found  among  any  of 
our  species.  The  wear  and  tear  upon  the  plumage  of  this  species  is 
doubtless  due  to  its  habit  of  living  entirely  among  the  coarse  grass 
and  sedges  of  the  salt  marshes,  which  may  also  have  something  to  do 
with  the  unusual  extent  of  the  spring  molt.  The  young  birds  gen- 
erally, but,  perhaps  not  always,  renew  the  tail  when  the  first  body 
plumage  is  molted  at  the  end  of  summer.  The  remiges  are  not 
renewed  at  this  time.  The  series  of  specimens,  upon  which  the  study 
of  this  species  was  based,  consisted  of  upward  of  one  hundred  skins, 
taken  at  Atlantic  City,  N.  J.,  during  every  month  of  the  year  by 
Mr.  I.  Norris  De  Haven  and  myself. 

Ammodramat  maritimat  (Wils.).    Seaside  Finoh. 

Plumages,  first,  winter  and  nuptial. 

In  this  species  the  spring  plumage  differs  from  the  winter  plum- 
age only  by  abrasion,  there  being  but  one  molt  a  year.  Not  only 
are  the  blending  olive  and  brown  tints  of  the  fresh  fall  dress  quite 
worn  away,  but  the  whole  plumage  presents  the  appearance  of  hav- 
ing been  trimmed  with  a  pair  of  scissors.  It  seems  strange  that  in 
this  species  there  should  be  no  spring  molt  whatever,  while  in  its 
nearest  relative,  the  Sharp-tailed  Finch,  it  should  be  so  extensive. 

Zonotriohia  albioollit  (Gmel.).    White-throated  Sparrow. 

Male. — Five  plumages  may  be  distinguished,  i.  e.,  first,  first  winter, 
first  nuptial,  adult  winter,  adult  nuptial.  The  difference  between 
second  and  third,  and  fourth  and  fifth  is  often  very  slight,  espe- 
cially in  the  case  of  the  latter  two.  After  the  change  to  the  first 
winter  plumage  the  bird  has  a  fairly  well  marked  white  throat, 
but  the  black  crown  stripes  are  much  mixed  with  brown  and  the 
central  stripe  is  quite  dull.  In  spring  a  partial  molt  occurs,  prac- 
tically confined  to  the  throat  and  head.  At  this  time  many  black 
and  pure  white  feathers  appear  in  the  crown,  the  yellow  supercili- 
aries  receive  bright  fresh  feathers  and  more  pure  white  feathers  are 
acquired  on  the  throat     The  black  stripes  of  the  crown  are,  how- 
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ever,  still  mixed  with  brown  posteriorly,  for  the  first  season  at  least. 
Subsequently,  whether  at  the  following  annual  molt  or  later  I  cannot 
say,  the  plumage  of  the  head  becomes  still  brighter,  with  the  crown 
stri))e8  jet  black  reaching  back  on  the  neck  while  the  white  throat 
is  sharply  defined  against  dark  gray  cheeks  and  breast  I  do  not 
think  there  is  any  spring  molt  after  the  first  year,  but  subse- 
quent increa^  in  the  brightness  of  the  markings  takes  place  at  the 
annual  molt.  The  bright  markings  when  once  attained  are  not  lost 
again,  as  some  of  the  handsomest  specimens  examined  are  fall  birds, 
although  it  is  possible  that  some  birds  never  acquire  the  brightest 
markings  to  which  I  have  referred.  Mr.  W.  E.  D.  Scott  states  that 
some  birds  acquire  the  highly  colored  feathers  immediately  after 
shedding  the  first  plumage,  judging  the  age  of  fall  birds  by  osteologi* 
cal  characters. 

Female. —  Apparently  has  no  molt  in  spring,  and  though  it  attains 
the  yellow  eye-brow  and  partly  black  crown  stripes,  it  does  not 
approach  the  brilliancy  of  the  old  male. 
Zonotriohia  leuoophryi  (Fortt.).     Whit«-crowned  Sparrow. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

Besides  the  annual  molt,  a  molt  of  the  crown,  tertials  and  many 
of  the  breast  and  intescapular  feathers  occurs  in  spring.  This  is 
very  marked  in  the  first  spring  when  the  brown  and  buff  crown  is 
replaced  by  black  and  white.  Whether  it  continues  to  the  same 
extent  in  subsequent  seasons  I  cannot  say  positively,  though  the 
appearance  of  spring  specimens  would  indicate  that  some  molt 
always  occurred  at  this  season.     The  full  plumage  once  attained  is 


l^M  ]  %Arv9LkL  M-tc9ii-i^  or  niii.Ai»i:i.i'iiu.  1V» 

iKas  (if  ikr  oM  (iinii  ricrfiC  in  itir  |>unir  aii«1  ritnit  <if  the  rhc-«inut 
cr  'Va  In  •pntiip  l\w  «lu«ky  frAthrr*  nf  lh«*  tbn«t  arr  rvpl»cr«i  lir 
l^n-  vbilr  i»nra  aii<I  tb«Mr  nf  iKr  rr*i«n  t>r  iir«  niica,  vhirh  arv 
n«tl«  cu\  Tr%i  mtui  hftrr  nil  lUrk  •|iii'.«  .\|>|»«rrfitlt  ihr  nUirr  liir*!* 
il  b'4  na-'^t  At  all  in  •|»rih^.  Clir  purr  rhr«iiii)t  rriiwii  Unit:  aranir*! 
«Dt.r«>ii  \-}  ak»rAUMii  III' ihr  iiii»k]i  ti|«**rt)if  frathrra  A«iuiU%arv 
t  'nrtrr.  in  i\*r  (ninlT  *if  thr  rhrvtuut  <  r>«n  a4't|iiirr<|  «t  ihr  Biintial 
B*-..t.  »>nir  •'(  xhrta  •h4>«in^  niu«'h  iii<>(lliita;  **(  k'nivii  In  Ck-n- 
■i«|umnp  'Y  thii  A  t«rtial  •pnn;:  moil  may  In*  iitvrM«jiry  in  •miic 
its*i  v.IuaI*  aflrr  tbr  tint  •rA*in  >«»nir  rLiiiik'*'  i«  r|l«i-tr>l  in  ihr 
«<ij«r  I !  iiuA^r  iliirinf;  •pruij*  ami  «)iilrr  liv  Al>rB«it>n 

ipiwlU  yiiU   *   •        ^  •:!  *'i«t'  • 

I'!  .n-a^-vw,  br»t,  «intrr  aii«l  nti|i(ial. 

Af'.rr  *.i«r  annual  in-  It  tlir  vinirr  plnnia^t-  t-iiaii^r>«  grail'.ialii  ^r 
a^^aM  ri.  miA  tlirrr  i*  n<>  •pru.i:  nfit  «  «<fpt  tU  'Viatfral  nnrval 
cf  aj^i  f«at.'tra  Ibr  o>i.lrait  Itrlvrrii  <  h  i.>tM-r  an<l  Au«;ti*(  sim^x 
i;s«cb*  ^«  •tnkm^  I  he  I'.irnHr  \.%\r  li.r  \*»t\  UufX  w.ih  rnMi»b- 
(•r  «r.  f-ri  ttf  r«  ami  bUi  k  tiiat^  »in-ak«  mUi\r  lb«-  laltrr  batr  P^Mi*)i- 
l%r -vt.  t<^  ka  «i*.b  liiatii.i-t  t>;ai  k  •(n*ak». 
JaaM  kyvttalu    It*        ^«: .«  li  •  i 

l*':^*:  a«:««,  Uft,  aitiirr.  nuf»:ial 

N  •  •y-ru*^  f&olt  !•  apf'arriit  m  tijr  ^n  •«  Hir«l  Ihr  *  r<i«ti  tmti 
•  {  fr^tjaiii  JiMpfir^r  riitifriv  shr  -Ui:b  atira*i  >n.  '-.it  tt.it  t«  U'4 
toark««J  L>M  I  af :•  r  Mai  !«t  H:r<l«  "t  thr  yar  ar*  pr  -Kabit  aUavt 
tr  «tk#f  thasi    •.1  bif'tt. 

BaWayiaa  tittaU   ••»«<         *ftf -^ft*  • 
I1jrba,£v«,  CrM.  vintrr,  ii.j{4ia. 

N  J  •{>r-*-i(  tu  It  '-(ur«  b-.t  a'  ra*i  n  i«  \«-ri  n.arkr-l  all  tb'-  ^»uir 
Uau  i^^B^*  I  «:  in  tbr  »prwu*  S.r>l  «h:.r  t^c  bla*  k  ^trrak*  'ii  ibf 
brv^t  ap;«iar  a»  if  tbrirmiU  Ka«1  'wt*  r-.:  if  «itb  a  pair*'!  •*-!«*  rv. 
Mai— yiaa  f^fftaaa   l^ik        ^v*^-.  -:■»'•  « 

Jfi.V  —  |'!jn»a^v«.  fir«t.  vii.tfl-r    ii  :p(;a! 

Tk#  tt>  if  tbi«  •|»<rir«  api«ar*  !■  1.^  prr*i«r  ii  I.kr  ll.a!  -f  ^)  i.-'.Vti 
••^%«y««  «*  >i  fi  If  ».  « I  Mr!«  f'w  •  .  .f-«  ::.  t*  «-  ;  Altrrn  ■!'  r»  p*.  in-a.-r. 
TV*  <^r«:i.ut  rrr>«n  i«  a<  •^-i.r*«l  m  •jr-.i*^*  a*  wri.  at  a  rrnaiii  |  f^- 
|r^#tA  Ci  f  vLitr  ti.r*at  !r«t.'  rr*  1 1 '  t  ^••t^  .*.  r-  «ti  n  r  a  ^i'i.rr«| 
M  ft  <  I  «(  at  :!*•  annual  n*  !:  r  .:  »  •  •  ::.  1  -.  A  .a  •  I  ti  t  •'v-r;.  |.i 
»r«^tt.r«  .:  ;L  ita  rfaUrrtf  at  ira»t  .:.:..  tl*r  •c«^.i«ii  vrar  N  •  •pMn.; 
^:h  HvMa  Im  -.^rjit  a/irr  tbr  f.tl.    •  i«r««ii,«i  rr^vn  it   a:tAti4c«i         A* 


146 


PROCEEDINGS  OF  THE  ACADEinf  OP 


[1896. 


in  most  Fringillidae,  abrasion  causes  marked  change  in  the  general 
plumage  during  winter  and  spring. 

Female. — Apparently  like  the  male,  though  generally  with  the 
crown  patch  less  pure. 
Pasierella  iliaoa  (Merr.).    Fox  Sparrow. 

Plumages,  first,  winter,  nuptial. 

Apparently  no  spring  molt  occurs  in  this  species  apart  from  a 
slight  renewal  of  the  throat  feathers  in  some  examples.  The  rusty 
red  tints  are  to  a  great  extent  lost,  especially  on  the  head  and  neck, 
by  the  breeding  season,  but  the  abrasion  is  scarcely  noticeable  up  to 
the  time  the  bird  leaves  its  winter  habitat,  so  that  specimens  taken 
there,  from  November  to  March,  are  hardly  distinguishable. 

Pipilo  erythrophthalmni  (Linn.).    Towhee. 

Male. — Plumages,  first,  winter,  nuptial. 

There  is  apparently  only  one  molt  a  year  in  the  Towhee  and, 
although  the  feathers  are  subject  to  abrasion  during  the  winter 
and  spring,  scarcely  any  change  is  effected  in  the  coloration  owing 
to  the  fact  that  they  are  not  parti-colored.  The  young  birds 
assume  the  adult  winter  plumage  about  the  end  of  August,  when 
they  present  a  very  peculiar  mottled  appearance.  The  wing  and 
tail  as  usual  are  not  renewed  at  this  time. 

Female. — Molts  as  in  the  male,  the  only  difference  in  plumage 
being  the  substitution  of  brown  for  black  in  the  adult. 

Cardinalii  oardinalii  (Linn.).    Cardinal. 
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shows  the  wings  beginning  to  molt  as  described  above  in  the  case  of 
the  male.  The  adult  plumages  differ  from  those  of  the  male  in 
intensity  of  coloration,  being  generally  gray  and  brown,  though  some 
Florida  specimens  are  quite  red.  Much  of  the  brown  tint  of  the 
lower  surface  in  winter  is  lost  by  abrasion. 

Habia  ludovioiana  (Linn.).    Rose-breasted  Grosbeak. 

The  Rose-breasted  Grosbeak  exhibits  probably  the  most  compli- 
cated series  of  plumages  of  any  of  our  smaller  North  American 
birds.  Five  regular  plumages  of  the  male  and  three  of  the  female 
are  recognizable,  while  the  great  range  of  individual  peculiarity  in 
the  amount  of  change  effected  at  a  given  molt  produces  many  other 
variations. 

I  have  treated  the  plumages  and  molts  of  this  species  at  much 
length  and  have  referred  to  them  in  other  parts  of  this  paper. 
As  some  of  my  deductions  may  not  meet  with  universal  endorse- 
ment, it  seems  proper  to  state  at  the  outset  the  nature  of  the  material 
at  my  disposal  while  writing  the  paper.  This  is  as  follows :  First 
plumage,  1  ;  first  plumage,  molting,  2.  Males  in  first  winter,  12  ; 
in  first  spring,  10 ;  in  first  annual  molt,  2  ;  in  second  winter,  5  ;  in 
second  spring  molt,  2  ;  in  second  spring,  12.  Females  in  spring, 
8  ;  annual  molt,  1  ;  winter,  2.  Besides  this,  I  have  examined  the 
entire  series  in  the  U.  S.  National  Museum,  the  numbers  of  which  I 
have  not  recorded. 

Male, — There  is  in  this  species  a  complete  annual  molt  and  a 
more  or  less  complete  molt  of  the  body  feathers  in  early  spring, 
generally  including  a  molt  of  the  tail  in  the  first  season.  Much 
abrasion  occurs  between  these  two  molts  and  in  feathers  not  molted 
in  the  spring  it  continues  until  the  next  annual  molt.  The 
recognizable  plumages  are  as  follows  : 

First  Plumage  [30,236,  Acad.  Nat.  Sci.  Phila.  July  1,  1892. 
BeaverkiU,  N.  Y.]. 

Beneath  white.  Above,  head  dull  black,  with  buffy  superciliary 
and  median  stripes,  all  meeting  on  the  hind  neck.  Rest  of  upper 
surface  olive-brown,  mottled  with  blackish-brown.  Wing  and  tail 
(about  half  grown)  olive-brown  with  spots  and  bands  buffy-white. 

Fird  Plumage  Molting  [31,924,  A.  N.  S.  Phila.  July  6,  1891. 
E.  Hartford,  Conn.]. 

Similar  to  the  above,  but  with  wings  and  tail  of  full  dimensions, 
while  the  breast  and  abdominal  tracts  are  newly  molted  buff  feathers 
with  dark  centers.  The  head  and  throat  are  also  beginning  to 
change  to  the  following  plumage. 
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Plumage  of  Firtt  Winter  [28,502,  A.  N.  8.  PhiU.  Aug.  10. 
1879.     Winnebago  Co.,  Iowa]. 

Beneath  buff,  throat  somewhat  sufused  with  pink,  and  bellj 
white,  many  of  the  feathers  with  a  central  dash  of  blackish- brown. 
Abijve  much  as  in  first  plumage,  but  feathers  of  back  and  head 
more  strongly  edged  with  buffy-brown. 

No  specimens  showing  the  molt  from  this  plumage  to  that  of  the 
following  spring  have  come  under  my  observation ;  birds  in  the  lat- 
ter plumage  are  as  follows. 

Plumage  of  First  Breeding  SeaJton  [1,029  Coll.  W.  Stone]. 

Below,  abdomen  white,  breast  pink,  throat  black,  mottled  with 
pink  and  white.  Above  black,  with  more  or  leas  traces  of  buff  edg- 
ings, rump  white  somewhat  mottled  with  black,  flight  feathers  gen- 
erally as  in  first  plumage,  greater  coverts  and  generally  the  tertiala 
black,  tail  partly  black. 

Annual  Molt' [1,02^^,  Coll.  Wm.  Brewster.  Aug.  20,  1874.  Up- 
ton, Oxford  Co.,  Maine]. 

Below,  as  in  the  following  specimen,  but  with  many  black 
feathers  remaining  on  the  throat,  above  as  in  first  breeding  plumage, 
except  the  back  which  has  molted  into  fall  plumage.  Wings  entirely 
molted  except  secondaries  and  outermost  primaries.  The  old 
wing  feathers  are  olive-brown,  the  new  jet  black. 

Winter  Plumage  of  Second  Ye^ir  [1,027,  Coll.  Wm.  Brewster. 
8ef)t.  1871.    Mt.  Carmel,  111.]. 

Differs  from  first  fall  plumage  as  follows:  Belly  whiter  and 
thn>at  and  breast  much  more  pink,  feathers  on  back  black,  with 
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spring  molt,  that  thej  present  an  almost  unbroken  series  from  one 
extreme  type  of  spring  plumage  to  the  other.  It  is,  therefore,  quite 
impossible,  to  do  more  than  separate  them  into  two  groups,  with 
brown  and  black  remiges  respectively,  the  former  representing  one 
year  old  birds,  the  latter  those  of  more  than  one  year.*'* 

The  remiges,  I  think,  are  only  shed  at  the  annual  molt,  as  is  the 
rule  in  nearly  all  passerine  birds.  The  brown  wing  feathers  of  the 
fledgling  are,  therefore,  retained  until  August  of  the  next  year. 
I  think  they  are  all  replaced  by  jet  black  feathers  at  this  annual 
molt.  One  spring  specimen  (1,029  Coll.  W.  Stone),  it  is  true, 
has  one  black  feather  in  an  otherwise  brown  wing,  but  this  is 
evidently  an  exception,  and  the  black  feather  may  have  been  as- 
sumed in  spring ;  in  any  case,  it  can  hardly  be  considered  as  evi- 
dence that  the  brown  wings  are  retained  for  more  than  one  year. 
Furthermore,  all  the  brown-winged  birds  I  have  examined  which 
show  the  annual  molt  in  progress,  have  new  black  feathers  coming 
in. 

The  tertials,  as  usual,  do  not  accord  with  the  primaries  and  sec- 
ondaries in  the  time  of  their  molt.  Birds  in  the  first  winter  plum- 
age (t.  6.,  with  brown  wings)  almost  always  molt  the  tertials  with 
the  body  feathers  in  spring,  the  new  ones  being  jet  black  with  white 
spots.  Two  specimens  before  me,  however,  retained  'the  old  brown 
tertials  throughout  the  breeding  season.  An  example  of  the  other 
extreme  is  a  specimen  (No.  501  Coll.  W.  Stone),  a  bird  of  the  year, 
shot  in  September,  which  has  just  completed  the  molt  from  the  first 
plumage  to  that  of  the  first  winter,  has  lost  the  brown  tertials  and 
greater  wing  coverts  and  has  a  new  set  of  black  ones  which  still 
have  the  embryonic  sheaths  adhering  to  the  base  of  the  quills. 

Old  birds,  as  a  rule,  do  not  renew  the  tertials  in  spring,  though 
some  of  the  most  highly  plumaged  examples  seem  to  have  done  so 
In  judging  of  the  renewal  of  these  tertials,  I  have  based  my  opinion 
on  the  condition  of  these  feathers  in  spring  specimens.  In  some 
birds  they  are  very  much  abraded  so  that  the  white  spots  appear  to 
have  been  cut  away,  while  in  others  they  are  fresh  and  show  no 
abrasion  at  all  (PL  V,  figs.  7  and  8).  The  former  I  regard  as 
acquired  at  the  previous  annual  molt  and  latter  at  the  spring  molt. 

*•  As  already  stated,  the  most  perfect  plumage  may  not  necessarily  denote 
an  old  bird,  but  perhaps  one  of  exceptional  yltallty.  Though  it  is  undoubt- 
edly the  fact  that  the  successive  plumages  of  an  individual  become  more  per- 
fect, up  to  a  certain  point,  at  least,  it  is  also  quite  likely  that  some  individ- 
uals never  reach  the  so-called  perfect  plumage. 
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The  tail  is  generally  shed  at  the  first  spring  molt  and  a  new  black 
one  assumed  "  though  sometimes  only  a  few  of  the  feathers  are 
changed,  frequently  only  the  middle  pair.  In  these  latter  cases 
the  complete  black  tail  is  assumed  at  the  next  annual  molt. 

As  regards  the  spring  molt  of  the  body  plumage  there  is  a  great 
deal  of  individual  variation.  In  some  specimens,  especially  in  birds 
in  their  first  spring  plumage,  this  molt  is  practically  complete,  as 
far  as  the  body  feathers  are  concerned,  while  in  others,  a  good 
many  of  the  old  feathers,  showing  much  abrasion,  are  retained. 
This  often  gives  a  mottled  appearance  to  the  interscapular  region, 
while  in  the  pink  breast  patch  the  old  feathers  may  be  recogniiad 
by  their  woru  whitish  tips.  One  curious  specimen  (No.  31,922,  A. 
N.  8.  Coll.,  E.  Hartford,  Conn.,  May  11,  1891),  has  the  pink  of 
the  breast  thickly  spotted  with  black.  Careful  examination  shows 
that  but  little  molt  has  taken  place  on  the  breast ;  the  buff  margins, 
however,  which  bordered  the  feathers  in  the  winter  plumage,  h|ive 
been  completely  worn  away,  while  the  black  portions  being  appar- 
ently less  brittle  have  withstood  the  abrasion  and  remain  as  promi- 
nent as  in  the  winter  bird  (see  PI.  V,  fig.  6).  Furthermore,  the 
feathers  of  the  interscapular  region,  which  are  acquired  at  the  spring 
molt,  seem  to  vary  in  character,  some  are  jet  black  throoghoat, 
while  others  are  bordered  with  very  light  buflfon  the  sides.  These 
might  be  considered  to  be  remnants  of  the  winter  plumage,  bot  in 
many  spring  specimens  (notably  in  1,029,  Coll.  W.  Stone,  May  8, 
1892)  the  feathers  are  fresh  and  perfect  while  if  they  had.  been 
acquired  at  the  previous  annual  molt  they  would  certainly  have 
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age  of  the  female  which  I  do  not  regard  as  belonging  to  the  regular 
cycle  of  changes,  but  rather  an  abnormal  tendency  toward  the ' 
color  pattern  of  the  male.  This  differs  from  the  normal  female 
plumage  in  having  the  head  and  forepart  of  the  back,  sides  of  neck, 
and  chin  black,  slightly  edged  with  gray,  the  median  crown  stripe 
being  obsolete.  Below  white  slightly  tinged  with  yellow  on  the  breast, 
where  are  also  a  few  narrow  shaft  streaks.  The  specimen  described 
was  taken  in  Chester  Co.,  Pa.,  May  5, 1888  (No.  1,957,  Coll.  W. 
Stone).  A  similar  one  is  in  the  U.  S.  Nat.  Museum  Collection. 
PuMrina  oyanea  (Linn.).    Indigo  Bird. 

Male. — Four  distinct  plumages  are  recognizable  in  this  species. 

First  Plumage. 

Much  like  the  following  but  distinguished  by  the  different  struct- 
ure of  the  feathers. 

Plumage  of  First  Winter.  [No.  841,  Coll.  W.  Stone.  Sept.  30, 
1891.    Chester  Co.,  Pa.]. 

Reddish-brown  above,  with  darker  shaft  lines  on  back,  below 
quite  buff,  brownish  on  breast,  with  distinct  dark  shaft  lines. 

Breeding  Plumage. 

Brilliant  blue  above  and  below,  varying  as  described  below. 

Winter  Plumage  of  AduU. 

Keddish-brown  above,  shaft  stripes  obscure,  rump  feathers  more 
or  less  blue  with  brown  tips  below,  tinged  with  brown,  many  feath- 
ers with  bluish  bases,  which  give  it  a  mottled  appearance.  Some 
specimens  have  much  blue  on  the  bases  of  all  the  feathers  above. 

The  breeding  plumage  exhibits  a  great  range  of  variation  and 
the  most  brilliant  and  perfect  dress  is  certainly  not  acquired  before 
the  second  or  third  year.  The  primaries  and  secondaries  are  only 
renewed  at  the  annual  molt,  but  the  tertials  and  some  of  the  rec- 
trices  are  often  molted  in  spring,  when  the  brown  body  feathers  are 
lost  and  the  blue  plumage  acquired.  It  is  the  irregularity  in  the 
extent  of  this  molt  that  causes  the  variety  in  the  breeding  plumage 
of  different  individuals.  Old  brown  tertials  of  the  winter  plumage 
are  frequently  retained  through  the  breeding  season  and  also  many 
of  the  old  coverts  as  well  as  brown  patches  or  single  feathers  on 
various  parts  of  the  body.  The  white  belly  of  the  winter  plumage 
also  frequently  escapes  molt  in  the  spring.  Individual  variation 
in  the  extent  of  the  molt  is  so  great  that  the  specimens  cannot  be 
separated  in  definite  groups.    Fourteen  spring  and  summer  males 
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show  only  six  in  which  the  molt  of  body  feathers  has  been  com- 
plete and  DO  trace  of  brown  feathers  remain,  but  even  some  of  these 
have  one  or  two  brown  wing-coverts.  Eight  of  the  fourteen  have 
renewed  the  tertials  in  the  spring  molt  while  three  have  partially 
renewed  them  and  three  retain  the  old  feathers.  Winter  specimens 
of  more  than  one  year  also  show  a  good  deal  of  variation  in  the 
amount  of  blue  on  the  feathers.  Some  which  appear  brown  supers 
ficially,  have  the  bases  of  the  feathers  quite  blue  ;  while  others  have 
broader  brown  margins  and  but  little  blue.  Much  abrasion 
takes  place  between  the  annual  and  spring  molt  but  a  scarcity  of 
winter  specimens  and  general  lack  of  dates  on  such  as  I  have,  pre- 
vents a  careful  study  of  this  matter.  The  young  birds  of  this  spe- 
cies molt  the  tail  at  the  close  of  the  summer  when  they  renew  their 
body  plumage  but  do  not  molt  the  wing  feathers. 

Females. — Have  but  one  molt  a  year,  and  the  change  in  the  nup- 
tial plumage  is  due  entirely  to  abrasion.  Whether  the  young  renew 
the  tail  at  the  end  of  the  summer,  as  in  the  male,  I  am  uncertain. 
Bpisa  amerioana  (Gmel.).    DickdMel. 

Plumages,  first,  winter,  nuptial. 

No  spring  molt  occurs  in  this  species,  unless  in  the  first  teason. 

Family  TANAGRIDJB. 

Piranga  eryihromelaf  Vieill.    Scarlet  Taoftger. 

The  seasonal  changes  of  this  species  are  analogous  to  those  of  the 
Rose-breaste<i  Cirrosbeak,  though  the  individual  variations  do  not 
seem  to  be  so  ^reat.     Five  regular  plumages  of  the  male  are  recog- 
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Above  and  below  scarlet,  tail  jet  black,  wings  brown,  edged  witb 
olive,  except  greater  median  and  lesser  coverts  and  tertials  wbich 
are  jet  black. 

4.  Plumage  of  Second  Winter  [No.  19,688,  Coll.  Wm.  Brewster. 
Buncombe  Co.,  N.  C.    Sept.  15, 1886]. 

Above  olive,  below  yellow-olive,  wings  and  tail  entirely  jet  black. 

5.  Breeding  Plumage  of  Second  Year  [No.  716,  Coll.  W.  Stone. 
Harvey's  Lake,  Pa.    June  16, 1891]. 

Above  and  below  scarlet,  wings  and  tail  entirely  jet  black. 

From  these  descriptions  it  will  be  seen  that  the  dull  brownish 
wing  feathers  of  the  first  plumage  are  retained  until  the  first  annual 
molt,  except  the  tertials  which  are  molted  in  the  spring  when  the 
red  body  plumage  is  first  assumed.  The  jet  black  tail  is  also  ac- 
quired at  this  time  in  all  the  specimens  that  I  have  examined,  ex- 
cept one.  In  this  the  molt  of  the  tail  has  been  incomplete,  only 
three  black  feathers  having  been  assumed.  In  many  birds  in  the 
first  breeding  plumage  a  few  olive  feathers  persist  on  the  sides  of 
the  body  and  flanks  and  more  rarely  on  the  back.  Specimens  in 
the  plumage  of  the  second  winter  also  frequently  show  a  few  red 
feathers  on  these  parts. 

A  peculiar  plumage  of  the  male  which  does  not  belong  in  the 
regular  cycle,  but  which  is  of  more  than  casual  occurrence,  has  the 
scarlet  of  the  normal  plumage  replaced  by  bright  orange.  Other 
peculiarities,  which  are  of  rather  frequent  occurrence,  are  the  pres- 
ence of  red  or  orange  feathers  among  the  lesser  wing  coverts.  Speci- 
mens taken  in  August,  showing  the  annual  molt  in  progress,  are 
striking  looking  birds.  One  of  these  before  me  is  about  half  molted  ; 
the  crown,  ear  coverts,  interscapulum,  throat,  sides  of  the  abdomen, 
and  spot  on  the  breast  are  olive,  while  the  hind  neck,  sides  of  head, 
rump,  breast,  center  of  abdomen  and  crissum  are  scarlet.  Speci- 
mens showing  the  spring  molt  are,  of  course,  exactly  the  reverse  of 
this,  but  the  only  one  that  I  have  seen  was  so  far  advanced  that 
nearly  all  the  green  plumage  was  lost.  It  was  a  bird  entering  upon 
its  first  spring,  and  showed  the  jet  black  tail  about  half  grown  while 
the  brown  remiges  were  retained  and  showed  no  signs  of  molt. 

Specimens  examined :  First  plumage,  1 ;  first  winter,  5  ;  spring 
molt,  2  ;  first  breeding  plumage,  14  ;  annual  molt  4  ;  second  winter 
2  ;   second  spring  molt,  1  ;  second  breeding  plumage,  11. 

Female, — I  have  been  unable  to  examine  any  specimens  in  the 
winter,  but  from  a  comparison  of  spring  and  fall  birds,  I  should 
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think  there  was  at  least  a  partial  molt  in  spring. 
Family  AMPEUDJB. 

Ampelis  Mdromm  (Yieill.).    Cedar  Waxwing. 

Plumages :  first,  winter,  nuptial. 

Only  one  molt  a  year  occurs  in  this  species  and  but  little  effect  is 
produced  by  abrasion,  except  that  the  plumage  becomes  lighter,  es- 
pecially above.  The  molt  is  very  late  ;  in  a  specimen  taken  Sept 
27,  it  has  just  begun  while  young  birds  molt  the  first  plumage  (?) 
of  the  body  in  November  as  shown  in  specimens  taken  Nov.  2-22. 

Family  HIBTJNDINIDJB. 

The  swallows  exhibit  certain  peculiarities  in  their  molt  which 
have  already  been  described  (p.  11 1 ).  In  addition  to  this  they  difier 
from  most  Passerine  species  in  having  the  first  plumage  better  devel- 
oped and  more  nearly  like  that  of  the  adult.  This  plumage  is  generally 
retained  much  longer  than  in  most  birds  and  the  young  of  most  of 
our  swallows  seem  to  start  on  their  migration  with  little  or  no  molt 
having  taken  place.  Sharpe  and  Wyatt  think  that  swallows  moh 
in  their  winter  quarters,  but  in  the  case  of  Taehycitieta  and  Chel%d<m 
this  is  certainly  an  error  and  Dr.  J.  A.  Allen"  has  shown  that  it  is 
equally  erroneous  in  the  case  of  Stelgidopteryx.  Some  individuali 
probably  start  on  their  migration  before  the  molt  has  begun.  Cer* 
tainly  great  quantities  of  swallows,  mainly  Taehycineta  and  CheUdon^ 
congregate  along  the  southern  New  Jersey  coast  in  August,  the 
majority  of  which  are  surely  migrants,  and  many  of  them  are 
molting.    In  the  same  way,  molting  TWAyctn^to  occur  in  abundance 
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Petroehalidon  lunifrons  (Say).    Cliff  Swallow. 

From  such  series  of  this  bird  as  I  have  examined,  I  should  judge 
that  it  had  no  spring  molt;  whether  the  young  molt  the  flight 
feathers  at  the  close  of  the  summer  I  cannot  say,  as  none  of  my 
specimens  show  any  molt. 

Chelidon  erytlirogaster  (Bodd.).    Barn  Swallow. 

The  scarcity,  in  collections,  of  adults  in  winter  plumage  or  in  the 
molt  prevents  a  complete  account  of  the  molting  of  this  species.  I 
have  only  one  specimen  showing  the  annual  molt  in  progress,  which 
was  taken  Aug.  7, 1878,  at  Philadelphia.  New  feathers  are  coming  in 
on  the  breast,  throat,  and  back,  and  the  tail  is  just  beginning  to 
molt.  None  of  the  remiges  have  been  cast.  Another  speci- 
men, taken  Sept.  1  at  the  some  locality,  shows  a  complete  molt 
just  finished.  As  I  am  not  sure  whether  the  young  molts  its 
flight  feathers  with  the  rest  of  its  first  plumage  I  cannot  say  whether 
this  is  an  adult  or  bird  of  the  year,  but  my  impression  is  that  the 
young  do  not  molt  the  wing  and  tail  at  this  time  and  that  the  speci- 
men is,  therefore,  an  adult.  In  any  case  it  presents  one  curious 
question :  The  outer  rectrices  are  only  .35  in.  longer  than  the  next 
pair  (as  in  all  young  summer  birds).  Now  all  the  spring  birds  that 
I  have  examined  have  the  feathers  much  longer  (.75-1.25  in.  longer 
than  the  next  pair),  so  that  there  must  be  a  molt  of  part  of  the  tail 
at  least,  in  the  spring.  I  do  not  think  there  is  any  spring  molt  of 
the  wings  or  body  feathers. 

Taehyoineta  bioolor  (Vieill.).    Wbite-bellied  Swallow. 

Plumages :  first,  winter,  nuptial,  adult  winter. 

Male. — A  large  series  of  this  species,  collected  in  southern  New 
Jersey  illustrates  the  changes  of  plumage  very  satisfactorily.  The 
annual  molt  in  the  adults  takes  place  from  July  20  to  September  1, 
at  which  latter  date  the  winter  plumage  is  generally  completed.  The 
birds  of  the  year  do  not  begin  to  molt  until  the  first  week  of  Sep- 
tember and  are  in  full  plumage,  indistinguishable  from  the  adults, 
by  October  15.  Apparently  there  is  no  spring  molt,  but  the  white 
tips  to  the  wing  feathers  disappear  by  abrasion. 

Female, — Two  plumages  of  the  female  are  found,  one  indistin- 
guishable from  the  male,  the  other  much  duller  and  quite  brown  in 
the  spring.  The  latter,  I  think,  is  the  plumage  of  the  first  year  ; 
at  any  rate,  in  one  specimen,  it  is  certainly  assumed  at  the  molt  of 
the  first  plumage. 
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CUtIooU  riparia  (Linn.).    Bank  Swallow. 

I  can  find  no  evidence  of  a  spring  raolt  in  this  species,  but  the 
plumage  shows  considerable  abrasion  at  this  season.  I  have  teen 
no  molting  specimens. 

Females, — Resemble  the  males  at  all  times. 
Stelgidopterjx  Mrripannis  (And.). 

The  above  remarks  apply  equally  to  this  species. 

Family  LANIIDJB. 
Laaim  borealis  Vieill.    Northern  Shrike. 

There  seems  to  be  a  partial  molt  in  spring,  but  not  extensive 
enough  to  produce  a  change  in  the  plumage.    One  specimen,  taken 
March  20,  jshows  new  feathers  coming  in  on  the  breast  and  head. 
Laaius  ladoTioianai  Linn.    Loggerhead  Shrike. 

A  specimen  taken  October  20,  Haddon field,  N.  J.  (No.  1 ,429, 
Coll.  W.,S.),  which  shows  no  sign  of  molt  on  the  wings,  except  the  ter- 
tials,  and  appears,  therefore,  to  be  a  bird  of  the  year,  has  nearly 
completed  the  body  molt  and  has  likewise  renewed  the  tail.  Spring 
specimens  show  a  slight  renewal  of  feathers,  as  in  the  preceding  spe- 
cies. 

Family  VIBEONIDJB. 

The  uniform  coloration  of  the  feathers  in  the  Vireos  helps  to  ob- 
scure what  little  abrasion  takes  place  in  the  plumage;  and  notwith- 
standing the  fresh  appearance  of  the  spring  dress,  I  do  not  think 
there  is  a  spring  molt  of  any  great  extent.     The  few  winter  spe- 

Qcd  shaw  DO  eigns  of 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  157 

more  buff  and  olive-yellow  beneath  than  the  nuptial  dress.     No 
young  birds  in  the  first  molt  have  been  examined. 

Tireo  iUvifroni  Vieill.    Yellow-throated  Yireo. 
Yireo  solitariiif  (Wils.).    Solitary  Vireo. 

These  two  birds  seem  to  correspond  exactly  in  the  condition  of 
their  plumages.  The  tertials  of  some  individuals  show  so  little 
abrasion  and  have  the  light  edgings  so  perfect  that  it  seems  as  if 
they  must  be  renewed  in  the  spring.  A  young  V.  fiavifrona  in  the 
first  molt,  is  renewing  only  the  body  plumage. 
^reo  noveboraoensis  (Omel.)*    White-eyed  Yireo. 

A  young  bird  in  first  molt  is  renewing  its  tail  exactly  as  in  F. 
olivaceus.  Spring  specimens  show  more  abrasion  than  any  of  the 
other  Vireos,  and  the  edge  of  the  tertials  are  very  much  worn,  in 
striking  contrast  to  the  last  two  species. 

Family  MNIOTILTIDiE. 

A  more  or  less  complete  spring  molt  of  the  body  plumage  seems 
to  be  the  rule  in  the  Warblers  but  as  is  usually  the  case  with  spring 
molts  we  have  a  very  unsatisfactory  series  of  specimens  available 
for  study,  and  are  thrown  back  largely  upon  a  comparison  of  spring 
and  autumn  material.  Species  of  which  I  have  actually  seen  speci- 
mens in  the  process  of  molting  in  spring  are  Dendroica  blackbumioBf 
D.  discolor,  D.  castanea,  D.  pahnarum,  Z).  tigrina,  D,  coroncUa,  and 
Oeothlypis  trichas.  The  question  of  course  arises  as  to  the  extent  of  this 
molt  after  the  first  year.  The  young  of  most  Warblers  in  the  first 
autumn  differ  materially  from  the  adults,  and  an  extensive  molt  is 
necessary  in  the  following  spring,  but  upon  once  gaining  the  adult 
plumage  they  do  not  change  their  appearance  materially  at  the  next 
annual  molt  and,  therefore,  a  complete  spring  molt  in  subsequent 
years  is  not  necessary.  Some  species,  however,  change  regularly, 
twice  a  year.  Probably  nearly  all  Warblers  have  some  spring  molt, 
but  in  many  it  is  restricted  to  the  head  and  breast  after  the  first 
season.  Regarding  the  relation  of  their  seasonal  plumages,  the  spe- 
cies may  be  grouped  as  follows : 

1.  Adult  male  at  all  seasons  and  young  of  the  year  practically  alike, 
Seiurus,  Helmitherus,  Sylvania  mitrata  (winter  plumage  with 
light  tips  on  black  parts). 

2.  Winter  and  nuptial  dress  of  adult  male  different:  Mniotilta 
varia,  Dendroica  pensylvanica,  D,  inaculosay  D,  striata,  D,  castanea, 
D,  blackbumice. 
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3.  Adult  males  alike  at  all  seaaoDS,  yoong  of  the  year  diflerent : 

OeothltfpxBy  Sylvania  eanadennty  S.  puiiUa,  Selaphaga,  Heiminikth 

phila  pinui,  H,  rtificapilla,  Dendroiea  cuHva,  D.  viretUf  D.  arm- 

leseew,  D.  vigorsii,  D.  Ugrinay  D.  duoohr,  CampsothUfpis, 

BegardiDg  a  few  I  am  in  donbt. 

8o  far  aa  I  know,  no  Warblers  molt  the  flight  feathers  in  spring, 
nor  do  the  young  molt  them  with  their  first  plumage. 
MaiotUta  TarU  (Linn.).    Black  and  WhiU  WarbUr. 

Plumages  :  first,  first  winter,  nuptial,  adult  winter. 

Male. — The  worn  condition  of  the  plumage  of  some  birds  would 
indicate  that  the  spring  molt  is  not  as  complete  as  in  most  Warblers. 
Some  individuals  do  not  molt  the  tertials  at  this  time  while  others 
certainly  do.  The  plumage  of  the  first  winter  has  only  the  sides  of 
the  body  streaked  and  the  streaks  dull.  The  adult  winter  plumage 
is  as  heavily  marked  as  the  nuptial  dress  but  has  the  throat  white. 

FeniaU. — Remains  in  the  plumage  of  the  first  winter. 
Htlminthophila  pinns  (Linn.).    Blae-wini^  WarbUr. 

Plumages:  first,  first  winter,  first  nuptial,  adult  winter,  adult 
nuptial. 

Male. — Spring  birds  are  always  much  worn  on  the  tertials  and 
back,  and  probably  have  only  a  partial  spring  molt  The  yellow 
cap  is  wanting  in  the  first  winter,  the  lores  are  dull  and  the  under 
surface  quite  dull.  Some  spring  males  are  dull  and  tinged  with 
olive  below,  with  the  cap  ill-defined,  these  I  take  to  be  first  year 
birds.     Adults  are  brilliant  yellow. 

Femaie. — like  muly,  with  th«  pamt*  two  fgnna  of  gp ring  pltunap' 
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Helmitlienu  Termivoms  (6mel.).    Worm-eating  Warbler. 

Plumages :  first,  winter,  nuptial. 

There  is  scarcely  any  variation  in  the  plumage  of  this  species 
after  the  nestling  stage.    Spring  birds  show  but  little  abrasion. 
Compiothlypis  amerioana  (Linn.).    Parula  Warbler. 

Plumages:  first,  first  winter,  nuptial,  adult  winter. 

The  spring  molt  is  probably  not  very  marked,  as  the  birds  show 
much  abrasion.  Fall  adults  have  the  breast  markings  fringed  with 
yellow,  which  is  lost  by  the  breeding  season.  How  much  varia- 
tion there  is  in  the  nuptial  plumage  I  cannot  say.  I  had  thought 
the  dark-breasted  individuals  to  be  birds  of  the  second  or  third 
year,  but  Mr.  Brewster  has  shown  that  they  represent  a  geogra- 
phical race,  C.  americana  usnece.  Perhaps  the  younger  birds  of  this 
race  will  still  be  found  to  be  lighter  colored. 

Bendroioa  tisprixia  (Omel.)-    Cape  May  Warbler. 

Plumages :  first,  first  winter,  nuptial,  adult  winter. 

A  nearly  complete  spring  molt  of  body  plumage  takes  place  the 
first  spring,  and  a  good  deal  of  abrasion  follows  during  May,  which 
brings  out  the  spots  on  the  back  and  throws  all  the  markings  into 
stronger  contrast.  Birds  in  the  first  winter  are  very  dull  and 
tinged  with  gray,  while  adults  in  winter  differ  little  from  spring 
birds,  except  that  all  the  feathers  are  broadly  bordered  with  olive- 
gray  or  yellow.  This  plumage  changes  to  the  adult  nuptial  dress 
wholly  by  abrasion,  which  is  very  strongly  marked  in  spring  adults. 

DendroicA  SBStiva  (Gmel.).    Yellow  Warbler. 

Plumages :  first,  first  winter,  nuptial,  adult  winter. 

There  is  a  complete  molt  of  body  feathers  the  first  spring,  but  it  is 
probably  not  so  extensive  in  subsequent  years,  as  some  spring  birds 
show  that  the  tertials  have  not  been  renewed.  Young  in  first  win- 
ter are  very  dull,  with  the  top  of  the  head  quite  green.  Adults  in 
winter  are  scarcely  distinguishable  from  spring  birds. 
Dendroioa  OflBmlescens  (Gmel.).    Blaok-tbroated  Blue  Warbler. 

Plumages :  first,  first  winter,  nuptial,  adult  winter. 

The  freshness  of  the  flight  feathers  in  some  spring  specimens 
seems  to  indicate  that  they  are  sometimes  renewed  with  the  rest  of 
the  spring  plumage.  Others  are  so  worn  that  they  probably  molted 
but  little  at  this  time.  Most  fall  adults  have  white  edgings  to  the 
throat  feathers,  but  others  are  absolutely  indistinguishable  from  the 
the  freshest  spring  specimens.      Females  are  always  in  the  brown 


160  PR00EEDIK08  OF  THE  ACADEMY  OF  [1896. 

plumage,  like  the  males  in  the  first  winter.    One  old  (?)  specimen 
(May  19,  Coll.  A.  N.  S.,  No.  29,692)  is  quite  gray  above. 
Beadroiea  ooronaU  (Linn.).    Myrtle  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter,  adult  nuptial 
A  good  series  of  winter  and  spring  examples  of  this  species  from 
southern  New  Jersey  shows  the  spring  molt  very  satisfactorily.  The 
entire  plumage  of  the  head  and  breast  is  renewed  as  well  as  the 
greater  part  of  the  interscapulum.  The  tertials  are  not  molted. 
Old  birds,  in  fall,  have  more  or  less  gray  feathers  on  the  back  and 
black  centered  feathers  on  the  breast,  but  they  all  continue  to  molt 
in  spring.  A  spring  bird,  which  I  take  to  be  of  the  second  or 
third  year,  has  the  black  on  the  breast  uniform,  not  broken  up 
by  white  edgings  to  the  feathers. 

DendroioA  maoulosa  (Omel.).    Mftgnolift  Warbler. 

Plumages  and  molts  as  in  the  last.  Adults  in  winter  differ  from 
birds  of  the  year  in  the  heavy  stripes  on  the  sides  of  the  body,  and 
large  black  centers  to  feathers  of  the  back.  Spring  birds  of  the 
second  or  third  year  have  the  interscapulum  solid  black,  all  the  way 
to  the  yellow  rump. 
Dendroiea  p^nsylvaiiioa  (Linn.),    ('hentnat-tided  Warbler. 

Plumages,  fir^t,  first  winter,  nuptial,  adult  winter. 

Spring  molt  rather  more  extensive  than  in  the  last  two  species, 
and  the  adult  in  fall  always  more  distinct  from  the  nuptial  plumage, 
only  diflfering  from  the  bird  of  the  year  in  the  chestnut  stripes  on 
the  side^.     The  tertials  are  not  renewed  in  spring. 
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in  fall  are  much  whiter  beneath  than  the  young  and  have  heavier 
streaks  above.  Females  remain  in  a  plumage  like  that  of  winter. 
I  am  uncertain  as  to  the  extent  of  molt  in  spring. 

Bendroioa  blaokbnrniflB  (Gmel.).    Bhtckburnian  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

Some  individuals  molt  the  tertials  in  spring,  others  do  not.  Adults 
difier  from  young  in   winter,  in  the  brighter  yellow  throat  and 
breast. 
Bendroioa  yirens  (Omel.).    Black-throated  Qreen  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

After  the  first  season,  the  spring  molt  is  much  less  extensive  than 
in  the  species  just  preceding  and  in  some  individuals  there  seems  to 
be  little  or  no  molt.  Adults  in  fall  have  the  black  throat  as  in 
spring,  but  all  the  feathers  are  edged  with  white,  which  is  afterwards 
lost  by  abrasion. 

Bendroioa  vigorsii  (And.).    Pine  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

After  the  first  year  there  is  little  or  no  spring  molt.     Winter 
adults  are  nearly  like  summer  examples. 
Bendroioa  palmamm  hypoehrysea  Ridgw.    Yellow  Palm  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

The  spring  molt  is  restricted  to  the  breast  and  crown,  and  the 
back  shows  much  abrasion. 
Bendroioa  dieoolor  (Vieill.).    Prairie  Warbler. 

Plumages,  first,  first  winter,  nuptial,  adult  winter. 

The  adult  birds  in  autumn  are  practically  like  spring  specimens 
but  have  the  black  stripes  on  the  breast  obscured  by  yellow  edgings. 
Birds  in  their  first  winter  plumage  lack  the  cliestnut  on  the  back 
and  have  but  few  black  streaks  below.  The  tertials  are  not  renewed 
in  spring. 

Seioms  anroeapillni  (Linn.).    Ovenbird. 

Plumages,  first,  winter,  nuptial. 

Spring  birds  are  practically  indistinguishable  from  autumn  exam- 
ples and  there  is  probably  a  pretty  extensive  spring  molt.  June  and 
July  specimens  show  much  abrasion  compared  with  those  taken 
in  April. 

Seioms  noveboraoeniit  (Gmel.).    Water  Thrush. 
Seinmt  motaeilla  (Vieill.).    Louisiana  Water  Thrush. 

The  above  remarks  apply  equally  well  to  these  species  but  with- 
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out  a  eeri€t  of  winter  specimeiiB  it  is  impo«ble  to  aaeeitmin  the 
extent  of  sprins^  molt  in  any  Seiunu, 
OMtkljpif  triehai  (Unn.).    MatjImkI  Tellow.thro«t. 

Plumaget,  first,  first  winter,  nuptial,  adult  winter. 

The  spring  molt  seems  confined  to  the  breast,  throat  and  sdea  of 
the  head.  Adults  in  winter  have  the  hood  much  obscured  hj  lifter 
edging«,  while  young  have  it  reduced  to  a  patch  on  the  ear  coTerts 
and  sides  of  neck. 

Female. — Sometimes  has  no  spring  molt  whatever. 

Ossthljpif  phiUd«lphU  (WiU.).     Moarning  WvbUr. 

Plumages  and  molts  apparently  as  in  the  preceding  species. 

Ot«thljpii  Afilil  (WiU.).    ConnecUeat  WvbUr. 

Plumages  and  molts  as  in  O.  triehas.  The  spring  molt  is  munly 
restricted  to  the  throat.  Adults  in  spring  and  autumn  are  practice 
ally  indistinguishable  below,  but  the  former  show  abrasion  above. 
Young  in  the  first  winter  have  the  throat  and  breast  brownish  in* 
stead  of  gray. 

Ossthljpil  formoia  (WiU.).     Krataoky  WvbUr. 

Plumages  and  molts  as  in  O,  triehas,  I  have  no  specimens  of  the 
young  in  their  first  winter  and  cannot  say  whether  the  black  mask 
is  complete  then  or  not. 

Iet«riA  Tirtaf  (Linn.).    Tdlow-brtMted  Chat. 

Plumages,  first,  winter,  nuptial. 

There  is  scarcely  any  difference  in  spring  and  autumn  spedineDS, 
eicvpt  that  tlie  fiirmt^r  fibriw  ubntMiuEi  s.bovc^      Tbe  i$pnji|f  moll  i 
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have  more  or  less  black  on  the  head  and  perhaps  sometimes  attain 
the  full  plumage  of  the  male,  as  in  the  last  species. 
SylTaaia  eanadensis  (Linn.).    Canadian  Warbler. 

Plumages  and  molts  as  in  the  last.  The  adult  in  autumn  is 
exactly  like  the  spring  bird. 

Setophaga  mtioilla  (Linn.).    American  Redstart. 

Plumages,  first,  first  winter,  first  nuptial,  adult  winter,  adult  nup- 
tial. 

Spring  molt  is  mainly  restricted  to  the  under  surface  in  the  first  sea- 
son at  least  and  probably  afterward.  Young  in  their  first  nuptial  dress 
differ  from  that  of  the  first  winter  only  in  the  acquisition  of  a  few 
scattered  black  feathers ;  new  tertials  are  sometimes  acquired  in 
spring  also.  Some  winter  adults  have  gray  edgings  to  the  black 
feathers,  others  are  indistinguishable  from  spring  birds. 

Family  MOTACILLID^. 
Anthm  pentilTanioas  (Lath.).    Tit  Lark. 

Plumages,  first,  winter,  nuptial. 

There  is  considerable  molt  of  the  body  plumage  in  spring.  Spec- 
imens taken  in  January  and  February  are  much  abraded  and 
resemble  June  birds. 

Family  TBOQLODYTID^. 
Kimai  poljglottoi  (Linn.).    Mocking-bird. 

Plumages,  first,  winter  and  nuptial. 

There  appears  to  be  no  spring  molt,  at  least  no  specimens  show 
traces  of  it.      April  birds  show  much  abrasion,  especially  on  the 
plumage  of  the  back,  and  the  buff*  tints  of  winter  disappear  entirely 
from  the  lower  surface. 
OaleoBOoptei  earolineniis  (Linn.).    Catbird. 

Plumages  and  molt  apparently  as  in  the  last.  Some  spring  birds 
have  the  plumage  quite  fresh,  but  abrasion  produces  very  little  effiect 
in  this  species,  as  shown  by  a  comparison  of  spring  and  midsummer 
examples,  so  that  I  do  not  consider  this  as  indicating  a  spring  molt. 
Furthermore,  none  of  the  winter  specimens  examined  show  any 
indications  of  molt. 
HarporhTXiohni  mfas  (Linn.).    Brown  Thrasher. 

Plumages  and  molt  as  in  Mimus.  Spring  birds  are  somewhat 
abraded,  especially  on  the  head,  while  the  spots  on  the  breast  appear 
**  clipped  *'  at  the  tip  and  somewhat  bifurcate.     Some  fall  birds  are 
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rather  pruinose  on  the  head  and  back.  One  of  these  specimens  in 
the  molt  is  proved  to  be  an  old  bird,  while  other  undoubted  old 
birds  have  the  more  tawny  plumage,  so  that  I  am  not  sure  whether 
this  slightly  different  coloration  represents  a  bird  of  any  particular 
age  or  is  merely  an  individual  variation. 

Thryothorns  ladovieUnni  (Lath.).    Carolina  Wren. 

The  molts  and  plumages  of  this  bird  are  exactly  parallel  to  those 
of  Harporhynchus  rufus  and,  so  far  as  I  can  ascertain,  there  is  no 
spring  molt.  The  feathers  of  the  crown  are  much  abraded  in  all 
spring  birds,  and  in  late  summer  the  abrasion  of  the  entire  plumage 
is  extreme. 

Troglodjt«8  aSdon  Vieill.    HomM  Wren. 

Plumages,  first,  winter,  nuptial. 

There  is  no  spring  molt  in  the  House  Wren  and  the  contrast  be* 
tween  spring  and  fall  specimens,  caused  by  abrasion,  is  striking. 
Troglodjtes  hiemalii  Vieill.    Winter  Wren. 

Plumages  and  molt  exactly  as  in  the  House  Wren. 

Ciatothomi  ittllarif  (Licht.).    Short-billed  Marsh  Wren. 

Plumages,  first,  winter,  nuptial. 

There  is  a  complete  spring  molt  of  the  body  feathers  in  this 
bird  as  shown  in  a  series  tuken  at  Tarpon  Springs,  Fla.,  April  15th. 
They  become  very  much  abraded  by  July. 
CistothoniB  palaitrii  (Wile.).    Long-billed  Marsh  Wren. 

Molts  as  in  the  preceding.* 
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Family  SYLVIIDiES. 

Segnlni  latrapa  Lioht.    Oolden-orowned  Kinglet. 
Plumages,  firdt,  winter,  nuptial. 
No  spring  molt. 

Segnlai  calendula  (Linn.).    Ruby-crowned  Kinglet. 

Plumages  and  molt  as  in  the  last.  Mr.  C.  W.  Beckham^  states 
that  the  young  male  generally  acquires  the  red  crown  patch  when 
the  first  plumage  is  molted  but  not  always,  and  that  the  female  never 
acquires  it.  Several  variations  in  the  color  of  the  red  patch  have 
also  been  described. 

Polioptila  esBmlea  (Linn.).    Blue-gray  Gnatcatcher. 

Plumages,  first,  winter,  nuptial. 

While  none  of  the  February  or  April  specimens  show  signs  of 
molt,  I  think  that  some  individuals  have  a  partial  molt  in  spring 
and  I  have  examined  a  specimen  of  P.  albiventria  Lawr.,  showing 
the  spring  molt  in  progress  (March  19th.). 

Family  TUBDIDiES. 

Tnrdas  mnitelinai  Gmel.    Wood  Thrush. 

Plumages,  first,  winter,  nuptial. 

Although  I  have  no  winter  or  early  spring  specimens  of  the  Wood 
Thrush,  I  consider  that  there  is  only  a  slight  spring  molt  if  any. 

Tnrdai  alieisB  Baird.    Gray-oheeked  Thrush. 

Tnrdas  astnlatni  iwainsonii  (Cab.).    Olive-backed  Thrush. 

The  above  remarks  apply  equally  to  these  species. 
TnrduB  aonalasehksB  pallaiii  (Cab.).    Hermit  Thrush. 

I  have  examined  a  large  series  of  Hermit  Thrushes,  including 
winter  specimens,  and  can  find  no  traces  of  a  spring  molt.     The 
abrasion  is  more  marked  than  in  the  last  two  species. 
Turdui  faiMBoens  Steph.    Wilson's  Thrush. 

Plumages  and  molt  as  in  the  preceding. 

Kemla  migratoria  (Linn.).    Robin. 
Sialia  lialii  (Linn.).    Bluebird. 

Plumages,  first,  winter  and  nuptial. 

No  spring  molt  occurs,  but  some  abrasion  is  seen  in  spring  birds. 

»Proc.  U.  S.  Nat.  Mas.,  1885,  p.  626. 
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Fig.  1.  Wing  of  Meruia  migraUnia  with  molt  started ;  shaded  pans 
represent  the  new  feathers.  Quill  No.  6  has  been  shed  but 
the  new  feather  has  not  yet  appeared. 

Fig.  2.  Wing  of  Tachycineia  bicolar;  molt  of  priomries  well  ad- 
vanced. 

Fig.  3.  Wing  of  Chatura  pelagiea,  with  molt  of  primaries  well  ad- 
vanced. 

Fig.  4.  Tail  of  Tachyeineta  bicolor,  with  molt  of  rectrices  half  com- 
pleted. 

Fig.  5.  Breast  feather  of  Antrostomus  voeiferus,  first  plumage,  bear- 
ing a  down  feather  at  its  tip  (much  enlarged). 

Fig.  6.  Tip  of  breast  feather  in  sheath  of  Stumella  magnet^  winter 
plumage ;  forcing  out  a  first  plumage  feather  on  its  tip  (en* 
larged). 

Fig.  7.  Feather  from  breast  of  Doliehonyx  oryzivortu  Ad.  i  show- 
ing light  border  which  is  lost  by  abrasion. 

Fig.  8.  Terminal  part  of  tertial  of  Stumella  magnay  winter  plumage. 

Fig.  9.  Same  in  late  summer,  showing  loss  of  entire  terminal  por- 
tion even  with  the  tips  of  the  secondaries;  also  loos  by 
abrasion  of  all  the  light  border  and  spots,  including  the 
entire  terminal  part  of  the  barbs,  from  where  the  light  color 
begins  to  their  extremities. 

Plate  V. 
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Fig.  6.  Feather  firom  breast  of  Habia  ludoviciana  showing  the  un- 
yrom  projecting  black  tip.  Dotted  line  indicates  the 
original  size  of  feather,  the  edge  having  been  lost  by  abrasion 
(enlarged). 

Fig.  7.  Terminal  portion  of  tertial  of  Habia  ludoviciana  in  winter 
plumage  showing  white  border  spot. 

Fig.  8.  Same  from  spring  specimen  with  white  portion  lost  by 
abrasion. 
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February  4. 

The  Prendent,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Twenty-one  persons  present. 

The  deaths  of  the  following  members  were  announced : — Peter  F. 
Rothermel,  August  15, 1895;  Henry  Hazlehurst,  January  11, 1^96; 
Jesse  S.  Walton,  January  30,  1896;  H.  Ernest  Goodman,  M.  D., 
February  3,  1896. 


February  11. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twenty*nine  persons  present 

The  deatli  of  Charles  Wachsmith,  a  correspondent,  February  7, 
1896,  was  announced. 

A  paper  entitled  '*  A  Note  on  a  Uniform  Plan  of  Describing  the 
Human  Skull,''  by  Harrison  Allen,  M.  D.,  was  presented  for  pub- 
lication. 


February  18. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair 
Thirty-six  persons  present 
A  puper  t^ijtitled  **  C-ootri bullous  to  the  Life  History  of  Planti, 
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The  following  were  elected  members: — Homer  E.  Hoopes,  A. 
Feldpauch,  Vickers  Oberholtzer,  J.  Edward  Farnum,  George  L. 
Famum,  H.  W.  Wenzel,  Morris  Earle  and  Arthur  N.  Leeds. 

The  following  were  ordered  to  be  printed : — 


12 
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VOTE  OV  A  mriFORM  PLAV  OF  DEBCBIinie  THE  HVKAV  SUnX. 

Bt  Harrison  Allen,  M.  D. 

In  a  recent  study  of  the  human  skull  I  attempted  to  frame  a 
method  of  uniform  description  which  answers  a  useful  purpose.  As- 
suming that  the  skull  presents  a  norma  frontalis,  a  norma  basilaris, 
a  norma  lateralis  and  a  norma  verticalis,  the  following  order  of  pro- 
cedure is  recommended.  Beginning  at  the  norma  frontalis  and 
proceeding  from  above  downward  I  note  the  following : 

The  de^ee  of  prominence  of  the  glabella  and  9upraorbUal  ridge$^ 
bj  defining  an  arc  between  nasion  and  ophryon,  by  a  piece  of  flexible 
wire,  drawing  a  chord  for  the  arc  and  measuring  the  versed  sine. 
(In  a  given  case  it  would  read  as  follows — g.  and  s.  o.  r.=5  mm.;. 
Next  the  degree  of  deflection  of  the  supraorbital  margin  is  recorded 
on  a  protractor.     (In  a  given  case  s.  o.  m.=40^). 

The  nasal  bones  yield  three  portions: — the  frontal  portion  which 
is  bounded  above  by  the  frontal  bone;  the  maxillary  portion^  which 
lies  between  the  frontal  bone  and  premaxilla  ;  the  premaxillary  por- 
tion which  lies  in  contact  with  the  premaxilla.  The  frontal  portion 
is  measured  from  the  union  of  the  nasal  bone  and  the  ascending  pro- 
cess of  the  maxilla  to  the  proximal  free  end  of  the  lateral  margin  of 
the  nasal  bone.     The  maxillary  portion  constitutes  the  greater  part 
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part  will  receive  the  name  of  radix  and  the  last  part  the  name  of 
$alient.  The  degrees  of  angulation  of  both  radix  and  salient  being 
measured  on  a  protractor  we  have  in  a  given  case  the  following  for- 
mulae :  n.  f.  4  mm. ;  n.  mx.  10  mm. ;  n.  pr.  2  mm. ;  r.  7  mm.,  90^ ; 
s.  10  mm.,  40^ 

The  next  region  in  order  is  the  vestibule  of  the  nasal  chamber, 
which  is  accepted  as  the  nasal  aspect  of  the  premaxilla  as  seen  at 
the  floor  of  the  nose.  When  the  parts  of  this  region  are  as  in 
the  child,  it  is  called  pcddomorphie,  but  when  the  psedomorphic 
features  have  not  been  retained  the  departures  from  this  type  are 
defined  as  follows :  The  height  and  elevation  of  the  vestibule  just  in 
advance  of  the  incisive  foramina  receives  the  name  of  incisive  emi- 
nence ;  the  degree  of  definition  of  the  line  extending  from  the  sides 
of  the  anterior  nasal  aperture  to  the  anterior  spine  receives  the  name 
of  the  alveolar  line,  since  it  defines  the  alveolus  proximally ;  the 
alveolus  measured  from  the  alveolar  line  to  the  alveolar  point  of 
Broca  (a.=15  mm.).  The  nasal  vestibule  may  be  in  addition 
macrolophic,  microlophic  or  analophic,  depending  upon  the  degree 
of  development  of  the  incisor  crest.  This  is  held  to  be  a  better  clas- 
sification of  the  parts  than  that  presented  by  writers.  The  most 
primitive  type  is  the  analophic ;  the  most  frequent  in  modern  culti- 
vated races  is  the  macrolophic.  The  North  American  Indian  tends 
to  be  microlophic  and  passes  from  this  infrequently  to  the  analophic. 
Be  is  rarely  macrolophic. 

Turning  to  the  norma  basilaris  and  describing  from  before  back- 
'ward,  the  hard  palate  is  described  in  the  terms  of  Broca  hyperbolic, 
parabolic,  or  XT-shaped.  The  choanse  are  either  paedomorphic  or 
broader  at  base  than  at  apex ;  the  diameter  is  to  be  taken  (ch. 
psedom.  diam.  22  mm.).  The  pyramidal  process  of  the  palatal  bone 
measures  in  length  in  a  given  case  12  mm.  (pyr.  pr.=12  mm.). 

The  spinous  process  of  the  sphenoid  bone,  whether  it  separates 
from  or  unites  with  the  tympanic  bone,  is  to  be  noted  ;  if  united  with 
this,  whether  the  line  of  union  is  posterior  to  that  of  the  Gasserian 
fissure.    In  a  given  case  (sp.  pr.  not  in  contact  with  tym.). 

The  foramen  lacerum  medium  whether  open  or  closed  is  to  be  ob- 
served. In  a  given  case  (f.  1.  m.  open).  The  petrosal  part  of  the 
tympanic  bone  whether  narrowed  or  broad,  by  being  inflated  on  the 
median  aspect.    In  a  given  case  (p.  inflated). 

Passing  now  to  the  norma  lateralis,  it  is  noted  that  the  temporal 
ridge  is  found  interrupted  at   the  stephanion ;   in   a  given  case 
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(S-interruption=10  mm.)  and  that  the  temporal  ridge  is  divided  into 
two  parts,  the  fron to-temporal  ridge  and  the  parietal-temporal  ridge 
In  a  given  case  (fr.  t.  r.  spinose :  pt  r.  nil.).  The  parieto-temporml 
ridge  as  it  reaches  the  lambdoidal  suture  begins  to  be  slightlj 
raised  above  the  plane  of  the  parietal  bone  and  is  joined  to  the 
occipital  bone  near  the  asterion  by  a  harmonic  suture ;  or,  as  it 
reaches  the  lambdoidal  suture  it  has  no  influence  in  changing  the 
serrated  character  of  this  line  which  extends  to  the  asterion  in  the 
manner  described  by  writers.  In  a  given  case  we  have  (p.  t.  r.  har* 
monic  near  A.,  3  mm.).  The  posterior  margin  of  the  frontal  pro- 
cess of  the  malar  bone  may  be  produced  in  a  conspicuous  prooev, 
(the  marginal  process)  or  it  may  be  absent.  In  a  given  case  (marg. 
pr.  trenchant.=5  mm.  high).  If  desirable  the  height  of  theprocos 
could  be  measured  by  a  line  drawn  across  its  base.  The  internip- 
tion  of  the  temporal  ridge  at  the  stephanion,  the  harmonie  char- 
acter of  the  lambdoidal  suture  near  the  asterion,  and  the  large  siie 
of  the  marginal  process  correlate  with  the  size  of  the  temporal 
muscle. 

The  line  of  the  parieto-squamosal  suture  at  its  junction  with  the  por- 
tion of  the  temporal  bone  back  of  the  squamosa  may  be  marked  by 
a  mortise,  which  answers  to  the  summit  of  the  petrosa  as  it  joins  the 
side  of  the  skull ;  thus  we  have  (m.=3  mm.). 

The  term  "  sconce  **  is  used  to  express  in  a  general  sense  the  region 
on  the  norma  verticalis  which  lies  between  the  parieto-temporal 
ridges.  This  diameter  at  its  narrowest  part  is  recorded,  in  a  given 
instance  as  (sc.  110  mm.). 

The*    lowrr  jiiw  ykldi  at  I  he  <nm4lylmtl  prtyctM,  two  fiieeta^  the 
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stops  at  a  distance  proximal  to  it ;  the  area  between  those  two  lines 
constitutes  the  lemurine  process.  In  a  given  instance  (Im.  pr.=3 
mm.  wide).  The  genial  spine  may  be  single  or  double.  The  genial 
crest  trenchant,  rudimental,  or  absent.  In  a  given  case  (g.  s.  double : 
g.  c.  nil). 

In  reviewing  the  characters  which  have  been  thus  employed  the 
glabella  and  supra-orbital  ridge  (g.  and  s.  o.  r.)  almost  universally 
constitute  male  characters  of  low  grade.  We  expect  in  primitive 
man,  this  character  to  be  better  developed  than  in  more  recent  man 
and  be  more  apt  to  enter  into  composition  of  the  supra-orbital  margin 
(s.  o.  m.).  No  doubt  is  felt  in  accepting  these  important  features  in 
the  descriptions  of  skulls.  The  degree  of  declination  of  s.  o.  r.  is  of 
importance  in  distinguishing  long,  slender  from  broad,  flat  faces ; 
indeed,  it  stands  as  a  sign  of  character  of  face.  Analysis  of  the  nasal 
r^ion  needs  no  defence  since  craniologists  are  of  one  mind,  that  on 
the  whole  the  best  characters  separating  crania  are  to  be  found  in 
this  region ;  hence,  the  care  taken  to  define  the  relations  of  the  naso- 
frontal, the  maxillary  and  the  premaxillary  portions.  For  the  terms 
radix  and  salient  I  am  alone  responsible.  The  value  of  the  vestibule 
would  appear  also  to  admit  of  no  argument.  The  distinction  be- 
tween psedomorphic  and  other  forms  in  the  writer's  judgment  is  the 
best  means  of  separating  the  types  of  the  anterior  nasal  apertures 
from  one  another. 

The  value  of  the  alveolus  and  the  shape  of  the  hard  palate  as 
defined  by  Broca  needs  no  comment  at  this  place.  The  length  of 
the  pyramidal  process  has  been  neglected  by  writers.  I  find  it  of 
value  in  the  comparative  anatomy  of  race.  The  shape  of  the  choanse 
having  been  defined  I  recognize  two  types,  one  of  which  is  psedomor- 
phic  and  is  oval  and  the  other  in  which  the  base  is  wider  than  the 
apex.  The  group  last  named  may  be  subdivided  by  the  rectangular 
form  in  which  the  basal  and  the  lateral  contour  unite  to  form  a  right 
angle;  and  the  produced  in  which  the  basal  contour  is  extended 
downward  and  outward  beyond  the  line  of  the  lateral  contour.  The 
study  of  the  choanse  is  of  importance ;  the  limitations  have  not  been 
satisfactorily  determined.  The  degrees  of  development  of  the  spin- 
ous process  of  the  sphenoid  bone  have  likewise  been  neglected.  It 
overlaps  the  line  of  the  Grasserian  and  the  sphenoido-tympanic  fis- 
sures forward  to  a  remarkable  extent  and,  for  the  most  part  sex 
can  be  distinguished,  the  process  being  large  and  prominent  in 
males,  and  rudimental  or  absent  in  females. 
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The  divisions  of  the  temporal  ridge  into  two  parts,  the  fronto- 
temporal  and  the  parieto-temporal  and  an  interruption  between  the 
two  is  one  of  the  best  characters  by  which  sex  can  be  distinguished ; 
the  same  is  true  of  the  conversion  of  the  asterionic  portion  of  the 
lambdoidal  suture  from  a  serrated  to  a  harmonic  type. 

The  value  of  the  marginal  process  of  the  malar  bone  in  distin- 
guishing sex  is  conceded.  The  mortise  in  the  squamoeo-parietal 
suture  and  the  division  of  the  condyloid  process  into  two  facets  are 
of  secondary  value. 

The  degree  of  concealment  of  the  third  molar  has  btai  over- 
looked, considering  the  significance  that  this  relation  posseases  in 
studies  of  the  horizontal  ramus.  It  is  evident  that  the  degree  of  con- 
cealment of  the  third  molar  is  in  direct  ratio  to  the  reduction  of  sixe 
of  the  dentigerous  portion  of  the  bone  and  (all  things  being  equal) 
is  an  evidence  of  the  departure  from  the  primitive  type.  The  phylo- 
genetic  value  of  the  so-called  lemurine  process  of  Albrecht  needs  to 
be  defined.  I  have  noted  this  process  in  the  gibbon.  The  position 
of  the  mental  foramen  with  respect  to  the  sockets  of  the  premolars 
and  the  first  molar  teeth  is  a  character  in  osteology  not  to  be  gain- 
said. In  view  of  the  results  of  Topinard  in  studying  the  region  of 
the  mental  symphysis  in  primitive  man  it  is  necessary  to  describe 
accurately  all  structural  variation  at  this  place,  hence  peculiarities 
in  the  shapes  of  the  genial  spine  and  the  genial  crest  are  given. 
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C0HTBIBTTTI0N8  TO  THE  ZOOLOGY  OF  TENNESSEE. 
No.  3,  MAMMALS. 

BT  SAMUEL  N.  RHOADS. 

In  the  following  annotated  list  of  the  mammalia  of  Tennessee  I 
have  pursued  the  same  plan  of  treatment  as  in  the  paper  preceding 
tliis^  on  the  avifauna  of  the  same  region.  The  list  comprehends  all 
the  species  known  to  belong  to  the  Tennessee  fauna,  including  not 
only  the  feral  mammals  now  existing  in  the  State  but  those  which 
have  been  exterminated  since  the  advent  of  the  white  man.  An 
itinerary  of  the  trip  made  during  the  months  of  May  and  June, 
1895,  when  I  secured  the  collection  and  field  notes  forming  the  basis 
of  this  paper,  will  be  found  on  pages  376  to  381  of  the  Proceedings 
of  the  Academy  of  Natural  Sciences  of  Philadelphia  for  1895,  and 
on  the  two  following  pages  there  is  a  brief  re^um^  of  the  zoo-geography 
of  Tennessee  which  may  be  of  use  to  the  more  critical  reader  in  this 
connection. 

Keferences  to  the  mammals  of  Tennessee  in  scientific  literature 
are  so  rare  and,  so  far  as  I  am  able  to  search,  are  generally  of  so  lit- 
tle value,  that  it  would  be  useless  to  attempt  to  tabulate  them  in 
this  paper.  In  popular  literature  the  hunting  stories  of  David 
Crockett  form,  perhaps,  the  most  voluminous  and  reliable  (?)  source 
of  earlier  information  on  this  topic,  and  these  have  been  supple- 
mented in  later  times  by  occasional  papers  and  notes  published  in 
Tared  and  Stream.  The  historic  literature  of  Tennessee,  so  far  as 
I  have  read  it,  adds  but  little  to  the  information  which  may  be 
gleaned  from  literature  devoted  to  the  exploits  of  the  aforementioned 
Crockett.'  When  taken  from  other  sources  the  authority  will  be 
given. 

Much  of  whatever  value  may  attach  to  this  contribution  to  our 
hitherto  meagre  knowledge  of  the  mammals  of  Tennessee,  especially 
the  following  notes  on  the  habits  of  certain  species,  is  due  to  the 
close  observations  and  generous  assistance  of  my  friend  Mr.  B.  C. 
Miles,  of  Brownsville,  Tennessee,  of  whose  labors  in  the  ornithology 
of  the  same  region  I  have  already  spoken  in  a  previous  paper. 

»Proc.  Acad.  Nat  Sci.,  Phila.,  1895,  pp.  463-501. 

'  With  the  exception  of  references  to  the  buffalo,  nearly  all  of  which  date 
from  Haywood's  Civil  and  Political  History  of  Tennessee. 
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Other  aid  in  the  preparation  of  this  paper  will  be  duly  acknowl* 
ed|2^  in  its  pro|)er  place.  The  order  of  families  and  genera  here 
adopted  is  largely  based  on  the  classification  of  Flower  and  Lyddeker 
in  their  recent  work  on  the  mammalia. 

Order  MARSUPIALIA. 
Fanuly  DIDELPHl^IDiB. 
OtnuB  DIDELPHI8  Linaeni. 
1.    Didelphis  marsnpialiB  Tirginiana  (Kerr).    Virginia  OpoMum. 

I  did  not  see  this  species,  but  it  is  accounted  common  all  over  Ihe 
State  below  elevations  of  2,000  feet  Mr.  Miles  says  the  negroes  of 
Haywood  and  Lauderdale  Counties  claim  two  species,  one  with 
black,  the  other  with  white  feet,  but  he  thinks  them  identical. 
There  is  probably  a  tendency  in  the  opossums  of  southwestern 
Tennessee  to  the  Texan  form,  D,  m.  ealifomica. 

Order  UNGULATA. 
Family  BOVIDiB. 
Oenai  BIBGH  II.  Smith. 
8.     Bison  biion  (L.).     .\merican  Rii^on,  Buffalo. 

In  his  Monograph  of  The  American  Bisons'  Dr.  J.  A.  Allen 
presents  us  with  nearly  all  that  is  obtainable  in  literature  regarding 
the  history  of  thi»  animal  in  Tennessee.  From  these  sources  we 
know  that  they  formerly  passed  over  the  Cumberland  and  Great 
Smoky  mountain  ranges  by  way  of  the  Holston  and  French  Broad 
ul  from  the  Valley  of  East  Te 
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greater  or  less  extent  along  the  southern  boundaries  of  the  State  in 
this  region.  On  the  west  Cumberland  plateau,  there  is  Buffalo 
Valley,  in  Putnam  County,  and  in  the  Smoky  Mountain  range,  a 
Buffalo  Kidge  in  Washington  County,  and  a  place  called  Bison  on 
the  Pigeon  River  in  Cocke  County. 

At  the  period  of  its  earliest  settlement,  the  hills  and  coves  of  the 
Allegheny  Mountains  in  Tennessee,  were  in  many  places  covered 
with  large  tracts  of  native  grasses*  which  formed  the  pasture  lands 
of  herds  of  elk,  and  attracted,  in  summer,  the  bison  from  the  low- 
lands. 

The  pristine  condition  of  the  country  around  Nashville  may 
be  gathered  from  the  following  quotation  from  Ramsey's  Annals : 
**  When  the  first  settlers  came  to  the  Bluff  [site  of  Nashville,] 
in  1779-'80,  Haywood  says  the  country  had  the  appearance  of 
one  which  had  never  before  been  cultivated.  There  was  no  sign  of 
any  cleared  land  nor  other  appearance  of  former  cultivation. 
Nothing  was  presented  to  the  eye  but  one  large  plain  of  woods  and 
cane,  frequented  by  buffalo,  elk,  deer,  wolves,  foxes  and  other 
animals  suited  to  the  climate.  The  lands  adjoining  the  French 
Lick  [at  Nashville]  which  Mansker  in  1769,  when  he  first  hunted 
there,  called  an  old  field,  was  a  large  open  space  frequented  and 
trodden  by  buffaloes,  whose  large  paths  led  to  it  from  all  parts  of 
the  country  and  there  concentred." 

Numerous  accounts  from  various  sources  indicate  that  the  cen- 
tral basin  of  Tennessee  and  the  blue-grass  region  of  Kentucky, 
connecting  therewith,  were  not  inhabited  by  Indians  when  first 
discovered,  but  formed  a  sort  of  traditional  game  preserve  and 
hunting  ground  upon  which  the  hostile  tribes  of  Chickasaws, 
Natchez,  Creeks,  Cherokees  and  Shawnees  assembled  at  certain  sea- 
sons, to  hunt  the  buffalo  and,  incidentally,  each  other.  In  Ramsey 
(p.  193),  we  read  that  in  the  summer  of  1777,  Capt.  De  Membrune 
living  at  Easton's  Station,  near  Nashville,  "  saw  no  Indians  *  *  * 
but  immense  numbers  of  buffaloes  and  other  game."  In  February 
of  the  same  year,  it  is  stated  that  the  same  party  **  in  their  excur- 
sions had  seen  no  Indians,  but  immense  herds  of  bufifaloes.  One  of 
their  companions,  William  Bowen,  had  been  overran  by  a  gang  of 
these  animals  and  died  from  the  bruises  he  received." 

From  "  A  short  Description  of  the  State  of  Tennessee,"  a  booklet 
printed  for  Matthew  Carey  in  1796,  the  following  paragraph  may 

*Ramsej,  Ann.  of  Tenn.,  1853,  p.  96. 
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be  cited  as  showing  the  character  of  oountrj,  which  formed  the 
favorite  buffalo  range  in  the  early  days  of  Tenneawe :  **  The  land 
on  the  Cumberland  and  Tennessee  Rivers  is  generally  well  timbered. 
In  some  places  there  are  glades  of  rich  land  without  timber,  but 
these  are  not  frequent  or  large  *  ♦  *  The  glades  are  covered 
with  wild  rye,  buffiilo  grass  and  pea  vine.  *  ♦  *  The  under- 
growth in  many  places  is  cane  15  to  20  feet  high,  so  cloae  together 
as  to  exclude  all  other  plants." 

From  the  accounts  in  Haywood's  History,  we  can  gather  that 
the  bufialoes  were  not  migratory  in  that  latitude,  but  remained 
throughout  the  year.  In  1779  a  company  of  Watauga  advoi to ren 
planted  a  field  of  com  on  the  present  site  of  Nashville.  *'  Afier 
the  crop  was  made,  Overhall,  White  and  Swanson  were  left  to  keep 
the  buffaloes  out  of  the  unenclosed  fields  of  corn,  while  the  rest  of 
the  party  returned  for  their  families."  The  abundance  of  these 
animals  and  other  game  in  Middle  Tennessee  is  proved  by  the  fol- 
lowing from  Ramsey  (p.  450).  **  Michael  Stoner  this  year  [1780], 
discovered  Stoner's  Lick  and  Stoner's  Creek.  The  woods  abounded 
in  game,  and  the  hunters  procured  a  full  supply  of  meat  for  the 
inhabitants  by  killing  bears,  buffalo  and  deer.  A  party  of  twenty 
men  went  up  the  Caney  Fork  as  high  as  Flinn's  Creek,  and 
returned  in  canoes  with  their  meat  during  the  winter.  In  their 
hunting  excursion  they  killed  105  bears,  75  buffaloes  and  more  than 
80  deer."  This  record  is  interesting,  as  it  accounts  for  the  naming 
of  Buffalo  Valley  in  the  west  end  of  Putnam  County,  and  proves 
the  former  abundance  of  these  animals  in  that  and  Smith  Countv. 
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is  little  doabt  that  from  some  commanding  point  in  that  locality, 
Boon  made  these  observations,  and  that  they  related  to  both  the 
States  upon  whose  common  boundary  line  he  then  stood. 

While  at  Allardt  on  the  high  plateau  of  Fentress  County,  I  con- 
versed with  Mr.  Bruno  Grernt,  who  stated  that  he  had  heard  from 
old  residents  in  that  country  that  buffaloes  once  abounded  in  the 
Obey  River  valleys  of  Fentress  and  Overton  Counties.  Writing  to 
Mr.  Gernt  for  more  definite  information,  he  referred  me  to  other 
gentlemen  on  the  eubject  who  have  failed  to  respond  to  my  letters. 
Mr.  Gernt  says,  however,  he  is  informed  that  an  old  resident,  now 
dead,  named  John  Young,  killed  the  last  buffalo  in  Fentress  County 
but  he  does  not  give  the  date  of  its  capture. 

In  West  Tennessee  the  buffalo  seems  to  have  been  unknown,  so 
far  at  least,  as  history,  tradition  or  remains  have  given  evidence. 
This  condition  of  affairs,  if  a  fact,  seems  unaccountable  from  a 
faunal  or  geographical  standpoint,  as  the  flora  of  much  of  this 
division  of  the  State  is  almost  precisely  like  that  of  the  east  bank 
of  the  Tennessee  River,  which  was  frequented  by  buffaloes.  That  the 
river  could  form  any  great  barrier  to  the  passage  of  this  animal 
from  Middle  to  West  Tennessee  is  not  credible,  when  we  remem- 
ber that  they  had  already  crossed  the  Cumberland,  and  have  been 
known  to  swim  waters  even  more  formidable  in  the  valleys  of  the 
Missouri  and  Red  River  during  their  migrations. 

The  absolute  silence  of  Davy  Crockett  on  this  subject,  is  very 
significant  proof  of  the  absence  of  the  buffalo  on  the  western  border 
of  the  State.  Mr.  Miles  thus  comments  on  the  matter :  **  I  have  often 
thought  of  and  asked  in  the  last  forty  years  about  buffaloes  in  this 
section  ;  never  met  any  one  who  ever  heard  of  a  buffalo  here,  or 
saw  indications  that  they  ever  were.  *  *  *  Blue  grass  is  not 
indigenous  to  our  section  and  I  doubt  if  buffaloes  were  ever  numer- 
ous here  as  in  Kentucky  and  Middle  Tennessee,  though  certainly 
there  must  have  been  isolated  specimens.  I  never  heard  of  the 
remains  of  one,  nor  did  they  have  roads  or  wallows ^  which  the  only 
writers  on  Kentucky  and  Middle  Tennessee  tell  of." 

The  reader  is  referred  to  later  remarks  on  the  elk  for  refer- 
ence to  the  bisons  once  kept  on  the  Belle  Meade  farm  by  General 

Harding. 

Family  CERVIDJE. 

Oenas  DOSCELAFHTJS  Gloger. 

S.    Doroelaphat  virginianas  (Bodd.).    Virginia  Deer. 

When  we  consider  the  large  amount  of  wild  land  in  the  three 
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main  divisions  of  the  State,  it  is  surprising  how  effectuallj  the  Vir> 
ginia  Deer  has  been  exterminated  over  the  greater  part  of  Tennet- 
see.  This  is  probably  owing  largely  to  the  number  of  negroes  and 
*'  poor  whites/'  who  infest  these  districts,  and  spend  their  lives  in 
the  uncertain  pursuit  of  hunting,  rather  than  in  earning  an  honest 
livelihood. 

A  few  remain  in  wilder  parts  of  the  Cumberland  table-land,  but 
even  there  they  are  rarely  taken.  I  found  their  fresh  track  on  the 
bluffs  near  Sawyer's  Springs.  Mr.  Miles  refers  to  them  in  his 
vicinity  as  follows :  **  In  my  county,  [Haywood]  as  far  as  I  can 
gather,  there  are  about  20  [wild  ones]  now  alive — one  buck  was 
killed  in  February  and  a  doe  in  August.  *  ♦  ^^  We  are  mak- 
ing a  desperate  effort  to  restore  this  animal,  and  I  think,  with  the 
sentiment  now  prevailing,  will  make  a  success  of  it.'*  Mr.  Rags- 
dale,  proprietor  of  Cloudland  Hotel,  thinks  the  deer  have  been  ex- 
tirpated from  Roan  Mountain  and  that  one  would  have  to  go  many 
miles  into  the  mountain  valleys  of  North  Carolina  to  find  them. 

Mr.  A.  B.  Wingfield,  in  Fored  and  Stream  for  December  14th, 
1894,  states  "  The  Cumberland  Mountain  range  has  been  almost 
entirely  depleted  of  its  stock  of  deer.  Would  you  believe  it  if  I 
were  to  tell  you  that  last  year  there  were  248  carcasses  of  deer 
ship|>ed  from  the  small  town  of  Crossville  in  Cumberland  County 
*  *  *  I  am  glad  to  report  that  the  last  Tennessee  legislature 
pas.<*ed  a  law  forbidding  the  killing  of  deer  in  five  of  our  mountain 
counties  (Cuml)erland,  Claiborne,  Scott,  Morgan  and  Anderson) 
for  a  j>eri(Ki  of  five  years." 
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Mr.  Miles,  after  careful  inquiry  about  the  elk  in  his  region 
writes  me,  "  The  last  elk  killed  in  West  Tennessee  that  I  can  learn 
of  was  at  Beelfoot  Lake  about  1849.  The  late  David  Merri wether 
of  Madison  County,  Tennessee,  killed  it.  In  1865  I  heard  that  an 
elk  was  killed  in  Obion  County." 

In  Putnam's  History  of  Middle  Tennessee,  (page  127),  there  is 
a  foot-note  which  states  that  on  the  famous  Belle  Meade  farm,  south 
of  Nashville,  General  William  G.  Harding  had  "two  hundred  deer, 
twenty  buffaloes  and  half  dozen  elk  "  in  captivity.  I  understood  in 
a  conversation  with  gentlemen  in  Nashville,  that  these  animals  had 
come  of  native  Tennessee  stock,  and  that  their  descendants  had 
been  kept  in  this  park  until  a  recent  date.  Putnam's  note  applied 
to  a  period  anterior  to  the  year  1859.  I  have  been  unable  to  get 
any  direct  information  from  the  Harding  or  Jackson  families,  now 
living  at  Belle  Meade,  as  to  these  facts,  or  whether  the  elk  and 
bison  are  still  existing  in  their  preserve. 

Order  RODENTIA. 

Family  LEFORIDJE. 
Oenus  LEPTJ8  LinnsBas. 
5.    Lepus  aqaatioat  (Baohm.).    Aqaatic  Hare. 

On  the  borders  of  Reel  foot  Lake,  in  the  closest  proximity  to  the 
water,  I  found  this  large  hare.  It  preferred  hiding  among  the 
half-submerged  vegetation  and  piles  of  driftwood,  and  when  it 
broke  cover  would  run  with  bold,  high  leaps  from  log  to  log  for  so 
great  a  distance  that  it  was  difficult  to  find  it  again. 

The  following,  relating  to  its  habits  in  the  vicinity  of  Browns- 
ville, is  from  the  pen  of  Mr.  Miles:  "Though  resembling  the 
Cotton  Tail  closely  in  color  and  in  diet,  as  well  as  in  movements, 
there  the  similarity  of  the  Swamp  Rabbit,  as  we  term  him,  ends. 
Never  seen  on  the  hills  and  seldom  in  the  open,  he  is  at  home  in 
the  canebrakes  and  deep  woods,  far  from  the  homes  of  man.  The 
more  desolate  the  situation,  the  more  certain  he  is  to  be  found,  ever 
wide  awake  and  ready  to  test  his  speed  and  cunning  with  that  of 
any  enemy ;  and  he  has  no  friends.  In  the  overflow  [spring  freshets] 
I  have  seen  him  for  hours  seated  on  a  floating  log,  as  much  at 
home  as  a  raccoon,  and  when  disturbed  take  the  water  for  a  300 
yard  swim  as  readily  as  any  land  animal  that  I  know.  When  hotly 
pursued,  he  always  takes  the  water,  and,  once  there,  I  have  never 
seen  him  caught.    Twice  only,  while  hunting  at  night,  have  I  seen 
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him  take  a  hollow  tree,  seeming  generallj  not  to  resort  to  such  a 
refuge  in  the  day.  The  young  are  born  with  eyes  closed  and  with- 
out hair,  and  fewer  in  number  than  the  cottontail.*  I  have  only 
seen  one  nest,  that  in  an  old  root  The  Swamp  Rabbit  has  fully 
held  bis  own  in  numbers  in  my  day,  though  nothing  more,  and  I 
see  about  one  specimen  a  day  when  hunting  in  our  deepest  bottoms. 
The  largest  specimen  I  ever  weighed  was  thirteen  pounds,  and 
would  say  thirteen  inches  at  the  shoulders.  Negroes  think  him 
good  eating,  and  if  properly  prepared,  I  agree  with  them." 

In  another  letter  Mr.  Miles  again  refers  to  this  hare,  as  follows: 
"  As  to  the  aquatic  habit«  of  the  Swamp  Rabbit,  they  are  very  pro- 
nounced and  be  will  take  to  water  as  readily  as  the  raccoon.  I 
have  seen  him  when  not  pursued  swim  a  slough  30  yards  wide  and 
shake  himself  when  on  the  other  side,  hopping  off  as  though  it  was 
all  right  *  ♦  ♦  *  J  saw  one  swim  several  hundred  yards 
down  and  across  current  when  pursued  by  my  pointer,  and  the  dog 
did  not  gain  on  him,  but  was  the  most  exhausted  of  the  two 
when  he  gave  up  the  chase.  The  rabbit  makes  the  'dog  lick' 
when  in  the  water,  the  rump  rising  and  falling  as  in  the  swim- 
ming horse." 

Specimen — Sam  burg,  1. 

6.    Lepnt  sjlvaticnt  Bacbm.     Wood  Hare. 

In  western  Tennessee,  especially  in  the  woods  and  thickets  skirting 
the  cane-bottoms  near  the  Mississippi,  this  hare  has  almost  become 
a  nuisance  on  account  of  its  abundance.  Near  Brownsville,  Mr. 
Miles  declares  the  "  Cotton-tail  is  nearly  a  pest  with  us,  and  since  20 
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East  Tennessee.  Those  from  West  Tennessee  apparently  resemble 
^Ivaticus  from  Pennsylvania  and  New  Jersey,  but  not  having  sum- 
mer skins  from  the  Eastern  States,  the  determination  is  unsatisfac- 
tory. Mr.  Bangs^  identified  three  winter  specimens  from  Trenton 
(Gibson  Co.?)  Tennessee,  as  " perfect  intermediates  between  «y/t;a- 
ticus  and  mearrm,  both  in  size  and  color." 

Regarding  the  possible  occurrence  of  L,  sylvaticus  transitionalis 
Bangs,  in  the  Great  Smoky  Mountains,  its  describer  writes  me : 
*'  I  examined  a  large  series  last  winter  from  Koan  Mountain,  and 
they  were  all  true  sylvaticus" 

Specimens — Samburg,  5 ;  Raleigh,  1. 

Oenut  8TNAFT0MT8  Baird. 
7.     Synaptomjt  oooperi  Baird.    Lemming  Vole. 

Six  specimens,  a  lately  nursing  female  and  five  young,  the  latter 
apparently  belonging  to  a  single  litter,  and  the  former  probably 
their  parent,  were  trapped  in  a  small,  springy  place  on  the  Caro- 
lina side  of  the  summit  of  Roan  Mountain,  where  a  quantity  of 
their  favorite  tussock  rush,  JuncuSy  was  growing.  The  adult  is  in- 
distinguishable from  Massachusetts  and  Pennsylvania  specimens. 
The  young  are  of  much  interest,  no  record  or  description  of  im- 
mature specimens  having  yet  been  published,  to  my  knowledge. 
They  are  about  half  grown,  their  average  measurements  being, 
total  length,  85  millimeters;  tail  vertebrae,  13;  hind-foot,  18.6. 
Above,  including  the  sides,  they  present  a  uniform  blackish  gray 
shade,  which  close  examination  detects  to  be  obscurely  mixed  with 
duU  wood  brown.  The  prevailing  hue  is  due  to  the  long  and  very 
numerous  dull  black  hairs,  which  are  sparingly  mingled  with  gray 
ones,  and  the  faint  brown  shade  arises  from  the  exposed  subtermi- 
nal  bands  of  the  shorter  fur  which  underlies  the  longer  and  coarser 
black  hairs.  The  under  parts  are  darker,but  otherwise  resemble  those 
of  the  adult  specimen.  In  the  young  skull  the  length  of  the  upper 
moltfr  series  is  nearly  as  great  as  in  the  adult  skulls  of  twice  the 
size,  five  millimeters  longer.  The  incisors  on  the  contrary,  correlate 
in  size  with  the  relative  bulk  of  old  and  young,  those  of  the  latter 
in  this  case  being  about  half  the  caliber  of  the  former.  The  sul 
of  the  upper  incisors,  which  characterizes  this  genus  so  stronglj 
adults,  is  a  nearly  obsolete  depression  in  the  young  and  not 
easily  detected  than  in  occasional  specimens  of  Microtus} 
vanicus  which  continue  to  exhibit  this  persistent  index  of 

•Proc.  Bos.  See  N.  Hist.,  1895,  p.  m.  ~ 
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SACMtiT,  ^>n  CQttiog  awaj  the  premazilbuy  the  ezpoaed  baae  of 
the  iDcitor  thowt  a  ooDfUUDt  increase  in  the  derelopcnent  of  tlie 
lateral  lalcos,  lo  that  at  it«  root  the  tooth  maj  be  laid  to  be  almoit 
a«  cfaaracteruticallj  grooved  at  in  the  adalt.  In  the  half^;rowii 
•kull  the  cutting  edges  of  the  upper  incison  are  oblique,  forauag 
an  acute  angle  in  each  at  their  median  line ;  in  the  adult  shall  thk 
obli'iuitj  is  reversed,  the  outer  tides  of  the  teeth  being  longer  than 
the  inner.  In  the  young,  the  alveolar  breadth  of  the  incuor  ex- 
ceeds its  terminal  breadth  ;  in  the  old  these  dimensions  are  equal 
The  incisive  foramina  are  wider  and  shorter,  and  the  u|^>er  molar 
series  more  widely  separated  by  the  bony  palate  and  maxillaries, 
than  in  old  adults.  The  crown  structure  of  the  molars  in  young 
and  old  is  identical,  their  only  difference  being  due  to  the  amount 
of  wear,  shown  most  conspicuously  in  the  posterior  upper  molar, 
which  has  not  protruded  sufficiently  to  bring  its  posterior  loop  down 
to  the  triturating  plane,  and  in  consequence,  that  section  retains  iti 
original  cuspidate  form. 

All  of  the  five  young  have  white-tipped  hind  feet  almost  precisely 
like  the  young  Evoitnnys  taken  in  the  same  locality.  This  peculiar- 
ity, is  not  confined  to  the  young  of  these  genera.  An  examination  of 
my  series  from  the  United  States  and  Canada  shows  that  several 
young  and  some  of  the  old  among  four  species  have  the  hind  ftel 
so  marked.  In  an  adult  Evotomyn  gapperi  from  Pennsylvania,  both 
fore  and  hind  feet  are  nearly  pure  white  and  in  E,  g.  saturaius  fiom 
Mt.  Baker,  B.  C,  all  four  feet,  and  the  throat  and  the  breast  are 
similarly  pied.  Such  cases  are  rare  in  ray  very  large  series  of  Jf. 
ptuHfiijimnlcuji.      It  is  an  iuteresting  question  rnhj  8ynaptomf$  MJod 
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part  of  Tennessee  west  of  the  Great  Smoky  Mountains.  In  this  re- 
spect its  distribution,  or  rather  its  absence,  corresponded  exactly 
with  that  of  the  Song  Sparrow,  Melospiza  fasdata.  Wherever  I 
found  the  supposed  runways  of  this  vole,  the  traps  only  yielded 
the  Mole  Shrew,  Blarina  hrevicauda  and  the  Pine  Vole,  M,  pinc' 
iorum  and  even  these  in  such  small  numbers  that  the  residents  of 
the  State  may  well  congratulate  themselves  on  their  immunity  from 
these  little  pests. 

On  the  summit  of  Koan  Mountain  two  specimens  of  the  Meadow 
Vole  were  secured  in  a  little  **  bulrush  "  swamp  below  Cloudland 
hotel,  about  100  yards  from  the  Tennessee  line  in  Mitchell  County, 
N.  Carolina.  No  specimens  were  taken  in  Tennessee,  but  I  feel 
justified  in  including  it  here,  not  only  on  this  nearby  record,  but  be- 
cause similar  runways  to  those  in  which  the  Mitchell  County  spec- 
imens were  taken  were  observed  in  swampy  ground  near  the  sum- 
mit of  the  mountain  in  Carter  County,  Tennessee,  during  my  ascent 
thither  from  the  Doe  River  ravine. 

There  is  not  the  slightest  tendency  toward  any  variation  in  the 
Roan  Mountain  specimens  from  those  found  near  Philadelphia  at 
the  same  season,  and  this  is  good  proof  that  the  distribution  of 
this  vole  is  continuous  along  the  ridge  of  the  southern  Alleghenies 
and  much  farther  south  than  in  the  adjoining  lowlands. 

Specimens — Roan  Mountain,  Mitchell  Co.,  N.  Carolina  (6,300  ft.), 

2   ^8. 

9.    Miorotut  pinetomm  (LeC).    Pine-woods  Vole. 

This  seems  to  be  the  only  representative  of  the  Microtinse  in 
Western  and  Middle  Tennessee.  It  may  be  said  to  be  numerous  in 
the  woods  and  their  vicinity,  forming  tunnels  in  edges  of  open  grass 
fields,  much  after  the  manner  of  Wilson's  Vole.  None  were  taken 
east  of  the  valley  of  East  Tennessee.  The  seventeen  specimens 
from  Tennessee  show  no  characters  which  are  not  to  be  found  in 
specimens  from  Pennsylvania,  New  Jersey  and  Connecticut.  Those 
from  Samburg,  however,  are  more  uniformly  dark  beneath,  the  sil- 
very sheen  seen  in  eastern  specimens  being  clouded,  in  Reelfoot 
Lake  examples,  by  muddy  brown  over  the  entire  underparts.  The 
same  may  be  said  of  those  from  Raleigh  and  Bellevue,  while  those 
from  East  Tennessee  are  similar  to  P  isylvania  skins.  It  may 
be  remarked  that  while  the  Pine  Vole         m  p  ]     incy  in 

its  characters  over  a  large  i  i    i  alm< 

overlapping  the  Austroripa  st 
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southern  and  most  northern  extremee  in  the  east  show  color  differ- 
ences which  may  eventually  be  recognized  as  snbspecific.  Exam- 
ples of  this  variation  may  be  fonnd  in  comparing  a  series  from  the 
mountains  of  northern  New  Jersey  with  samples  from  the  pine  bar- 
rens of  the  southern  part  of  that  State.  The  former  are  blackish- 
brown  above  and  plumbeous  gray  beneath,  the  latter  rusty  brown 
with  silvery  gray  sides  and  underparts. 
Specimens — Samburg,  8 ;  Raleigh,  6 ;  Belle vue,  2 ;  Harriman,  2. 

Oennt  EYOTOMTS  CoaM. 
10.    Srotomjt  OArolinentii  Merriam.    Carolina  Wood  Vole. 

My  only  specimens  of  this  large  and  interesting  woodland  mouse, 
which  Dr.  Merriam  discovered  on  Roan  Mountain  in  1877,  are  not 
much  more  than  half-grown,  and  all  of  them  were  trapped  in  the 
border  of  the  fir  belt  just  below  Cloudland  Hotel,  in  Mitchell 
County,  N.  Carolina,  two  of  the  specimens  being  taken  within  forty 
yards  of  the  Tennessee  strip.  Though  their  runways  were  abund- 
ant there,  a  strange  fate  prevented  my  securing  any  specimens  on 
Tennessee  soil.  In  my  four  young  specimens  the  color  is  much 
darker  than  in  gapperi  of  the  same  age,  corresponding  very  closely 
to  the  shade  characterizing  E,  g.  suturatus  of  the  northwesL  In  the 
oldest  specimen  the  hoary  appearance  of  the  belly  is  untinged  with 
fulvous ;  the  others  are  plumbeous,  with  a  scant  mixture  of  gray  and 
ochre.  In  all  the  specimens  the  claws  of  the  three  middle  hind 
toes  are  each  covered  with  a  sheath  or  brush  of  white,  bristly  bain, 
which  exceed  the  claws  in  length  and  project  beyond  them. 
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by  the  industry  of  the  muskrats  iDhabiting  every  large  stream 
in  my  course  and  whose  diet  seemed  to  consist  very  largely  of  these 
mollusks,  which  they  would  collect  and  deposit  on  logs  by  the  mar- 
gin of  the  water.  When  the  mussel  dies,  the  valves  of  the  shells  re- 
lax and  the  muskrat  devours  the  contents,  dropping  the  shells  into 
the  water.  In  some  places  I  found  many  bushels  of  these  shells 
representing  ten  or  fifteen  species  and  three  genera  in  one  dumping 
place,  and  was  able  to  get  a  much  better  represention  of  this  part  of 
the  mollusk  fauna  in  an  hour  than  would  have  been  possible  in  a 
day's  dredging  or  wading.  In  a  fish-dam  on  the  Holston  River, 
near  its  junction  with  the  French  Broad,  I  found  these  shells  wedged 
among  the  stones  by  the  rats,  and  among  them  some  newly-devoured 
specimens  of  the  beautiful  freshwater  shell  lo  spinosa.  The  spe- 
cies most  preferred  in  the  Tennessee  River  was  a  small  clam-like, 
thick-shelled  and  corrugated  Unio,  and  it  was  noticeable  that  the 
the  same  species  was  by  far  the  most  numerous  in  the  shell-heaps  of 
the  Cherokees  on  the  river  banks.  It  was  rare  to  find  even  the 
most  fragile  species  in  these  rat-larders  broken  as  if  opened  forcibly 
by  the  rats,  a  condition  the  reverse  of  those  obtained  in  similar  de- 
posits east  of  the  Alleghenies. 

Oenas  PEROMTSCUS  Gloger. 
12.    Peromjtout  lencopat  (Raf.).    Deer  Mouse. 

Compared  with  specimens  from  eastern  Pennsylvania  and  New 
Jersey  there  appears  to  be  nothing  to  distinguish  the  upland  Deer 
Mice  of  West  and  Middle  Tennessee  from  typical  leucopus.  No 
specimens  of  this  genus  were  taken  in  the  lowlands  of  East  Tennes- 
see, but  from  our  knowledge  of  the  fauna  of  that  region  it  is  quite 
certain  that  the  same  species  is  the  prevailing  form  there,  associ- 
ated in  certain  localities  with  the  Golden  Mouse,  P.  aureolus.  I 
found  this  species  numerous  at  Raleigh.  A  few  were  taken  at 
Samburg,  where  they  seemed  to  frequent  the  intermediate  grounds 
between  the  overflowed  bottoms  and  the  bluff,  and  at  this  point  their 
habitat  overlapped  somewhat  that  of  the  large  Cane  Mouse,  P.  gos- 
sypinua  miasimppiensia,  described  below. 

Two  specimens  taken  at  the  entrance  of  Mammoth  Cave,  Ken- 
tucky, are  identical  with  those  from  West  Tennessee. 

Specimens — Samburg  6  ;  Raleigh,  8  ;  Bellevue,  1. 

19.    Peromjtout  leuooput  nubiterrse.    Cloadland  Deer  Mouse. 

Subsp.  nov.    Type,  ad.  ^ ,  No.  3,664,  Coll.  of  Acad.  Nat.  Sci., 
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Phila.  Col.  by  S.  N.  Rhoads  on  summit  of  Roan  Mountain  (6,370 
ft.),  Mitchell  Co.,  N.  Carolina,  June  19, 1895. 

Description. — Size  smaller  than  P.  leueapus,  with  much  longer 
tail  and  darker  coloration. 

Colors,  above,  blackish-brown  or  cinnamon  with  a  broad,  strong! j 
defined,  black,  vertebral  stripe  from  middle  crown  to  base  of  tail. 
Sides  of  nose  and  a  wide  space  around  eyes,  sooty.  Ears  dusky. 
Hair  of  underparts  sooty  at  base,  scarce  concealed  on  parts  of  legs, 
throat  and  belly  by  the  pure  white  tips.  Tail  sooty-brown  above, 
white  beneath,  quite  thickly  clothed  with  long  hairs  which  lengthen 
into  a  pronounced  pencil  at  tip.  Skull  smaller  than  in  leucaptu, 
otherwise  very  similar. 

Measurements  (of  type  in  millimeters). — Total  length,  170  ;  tail 
vertebra,  87  ;  hind  foot,  20.5.  Skull :  total  length,  23.8  ;  basilar, 
length,  18  ;  zygomatic  expansion,  13  ;  ioterorbital  constriction,  4 ; 
length  of  nasals,  9.6  :  length  of  mandible,  12.3  ;  breadth  of  mandi* 
ble,  6.  Average  measurements  of  four  adults  from  the  same  local* 
ity :  total  length,  167  ;  tail  vertebrae,  86  ;  hind  foot,  21.5. 

The  Cloudland  Deer  Mouse  seems  to  be  exclusively  a  dweller  of 
the  balsam  or  spruce  belt  which  crowns  the  summit  of  Roan  Moun* 
tain,  and  is  undoubtedly  found  on  all  the  summits  of  the  southern 
Alleghenies,  which  ri»e  above  an  altitude  of  5,000  feet.  That  it  in- 
tergrades  with  leucoptis  of  the  lowlands,  a  total  lack  of  spedmena 
from  intermediate  localities  prevents  me  from  determining. 

In  a  superficial  comparison  of  nubiterra  with  typical  Uticopus^ 
the  smaller  size,  sooty  color  and  very  long  tail  immediately  suggest 
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14.    Peromjteut  g^typinut  mitslBBippienBiB.    Cane  Mouse. 

Subsp.  nov.  Type,  ad.  $ ;  No.  3,729,  Coll.  Acad.  Nat.  Sci.,  Phila. 
Col.  by  8.  N.  Rhoads  at  Samburg,  Obion  Co.,  Tennessee,  May  4, 
1895. 

Description — Larger  than  goasypinus,  with  much  longer  hind  feet, 
relatively  longer  tail,  lighter,  grayish-fulvous  coloration  and  lack- 
ing the  dark  orbital  ring. 

Color  above,  yellowish-brown,  more  fulvous  along  sides,  darker 
along  back  and  mixed  with  blackish. 

Lower  parts  and  feet,  white,  shaded  by  the  plumbeous  exposed 
bases  of  hairs  on  chest,  belly  and  thighs. 

Measurements  (of  type  in  millimeters). — Total  length,  182 ;  tail 
vertebrae,  77  ;  hind  foot,  24.5 ;  ear  (from  crown,  dry  skin),  12. 
Ski.ll :  total  length,  29  ;  basilar  length,  21.8  ;  zygomatic  expansion, 
14.7  ;  interorbital  constriction,  4.5  ;  length  of  nasals,  11.2;  length 
of  mandible,  15.2;  greatest  width  of  mandible,  7.  Average  meas- 
urements of  five  adults  from  same  locality  :  total  length,  182  ;  tail 
vertebrse,  80.6 ;  hind  foot,  24  ;  average  total  length  of  five  skulls, 
28 ;  average  zygomatic  breadth  of  same,  14.5. 

So  far  as  I  have  made  its  acquaintance  in  Tennessee,  the  Cane 
Mouse  is  solely  a  denizen  of  the  ''  bottom  lands  "  of  the  Mississippi. 
At  Samburg  it  confined  its  wanderings  very  closely  to  the  immedi- 
ate vicinity  of  Reelfoot  Lake,  and  was  abundant  in  the  dense  forest 
jungle  that  bordered  its  margin,  seeming  to  prefer  the  lowest  and 
wettest  parts  of  the  overflowed  lands,  from  which,  at  that  time  of 
the  year  (May),  the  waters  of  the  lake  had  receded.  It  is  quite  dis- 
tinct from  the  common  upland  Deer  Mouse  of  the  same  region,  and 
the  upper  and  lower  borders  of  their  habitats  overlap  suflSciently  to 
make  it  possible  to  capture  both  species  in  the  same  trap. 

A  comparison  of  the  Samburg  mice  with  leucopus  of  the  same 
locality  having  shown  their  differences,  as  above  stated,  to  be  spe- 
cific, the  question  at  once  arises  as  to  their  relations  to  other  south- 
ern Peromyscxia  of  the  Eastern  States.  I  can  find  nothing,  in  exam- 
ining the  series  before  me,  to  separate  these  Cane  Mice  specifically 
from  goasypinvs  of  Florida  and  Louisiana,  and  of  which  I  am  so 
fortunate  as  to  have  a  large  collection,  those  from  Louisiana  being 
generously  loaned  me  by  Mr.  Outram  Bangs.  The  Louisiana  spec- 
imens are  of  interest  as  showing  the  extension  of  gossypinus  along 
the  Gulf  Coast  across  the  Mississippi  River.  A  comparison  of  some 
of  these  from  near  New  Orleans  with  specimens  from  the  west  coast 
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of  Florida  shows  a  great  similarity,  the  former  averagiDg  darker 
and  smaller  but  the  variation  is  perhaps  too  slight  to  warrant  recog- 
nition. On  the  other  hand,  the  Tennessee  form  represents  the  max- 
imum development  of  goS)<ypinus,  combined  with  a  light  coloration 
which  together  render  it  easily  distinguishable  as  a  subspedea. 

The  relation  of  eastern  gossypintis  to  leucopus  has  been  a  question 
frequently  discussed  by  mammalogists,  but  the  lack  of  good  material 
from  regions  intermediate  between  N.  Carolina  and  Florida  has 
prevented  any  final  determination.  I  had  hoped  to  obtain  the  de- 
sired series  from  the  regions  in  question  in  order  to  intelligently  dis- 
cuss the  matter  now  brought  forward  in  West  Tennessee,  but  a  cor- 
respondence with  our  more  prominent  collectors  of  eastern  mam- 
mals, including  Messrs.  Miller,  Bangs  and  Brimley,  shows  that  we 
are  but  little  better  off  in  this  regard  than  thirty  years  ago,  unle« 
collections  of  the  U.  8.  Dep.  of  Agriculture  contain  such  series.  I 
am,  therefore,  only  able  to  predict,  on  the  basis  of  the  relationships 
of  goi*fypinw*  and  leucopw  of  the  lower  Mississippi  Valley,  that  thej 
will  prove  to  be  as  distinct  species  in  the  east  as  in  the  west.  In 
this  connection  the  cognatus  of  Leconte  again  intrudes  itself.  Le- 
conte  states  Georgia  and  South  Carolina  to  be  the  type  localities  of 
this  species.  Dr.  Coues  declares'  that  "  three  dried  specimens, 
labelled  *  eognaUu  '  in  what  we  presume  to  be  Major  Leconte's  own 
handwriting,  as  it  is  the  same  as  that  u|)on  his  other  types  now  in 
our  possession,"  should  l)e  considered  the  types  of  eognatus.  One 
of  these,  from  Illinois,  Dr.  Coues  says  is  "  H.  tniehiganeruis  pure 
and  simple  !  "  and  adds,  "  The  other  two,  Nos.  4,708,  4,709  are  not 
rkt'd  for  local!  Lt  but  probably  on  me  from  Ohio,  Wisean«iD 
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add,  on  a  somewhat  immature  specimen  of  that  species  from  near 
the  same  type  locality.  It  is  very  probable  that  Leconte's  positive 
statement,  in  his  introductory  paragraph  to  the  description  of 
eognatus,  that  he  had  never,  during  a  long  period  of  residence  in 
Greorgia,  seen  leucopuB  there,  will  be  confirmed  by  future  investi- 
gators. 

Another  species  whose  status  is  affected  by  the  foregoing  remarks 
is  Peromyseus  megacephalua  of  northern  Alabama.  Not  having  se- 
cured a  series  from  that  region  I  am  unable  to  throw  any  light  on 
the  question  of  the  affinity  of  this  species  to  gossypinus,  to  which  it 
is  most  closely  related,  and  indeed  it  may  be  found  to  be  only  a  case 
of  aberrant  and  extraordinary  individual  variation  from  typical 
gossypinus,  or  may  represent  a  mountain  or  foot-hill  race  of  that 
species.  In  either  case  the  validity  of  megacephalus  nowise  affects 
the  status  of  mississippiensis,  which  represents  the  modifications  of 
an  environment  quite  the  reverse  of  that  obtaining  in  northeastern 
Alabama. 

Specimens — Samburg,  16  ;  Raleigh,  1. 

15.    PeromytouB  aureolas  (And.  A  Bach.).    Golden  Mouse. 

Prof.  Baird,  in  his  great  work  on  the  North  American  Mam- 
malia (p.  468),  tabulates  two  specimens  of  this  mouse  which  were 
taken  near  Knoxville,  Tennessee,  by  Prof.  J.  B.  Mitchell  and  pre- 
sented to  the  Smithsonian  Institution.  Dr.  Coues,  in  the  Mono- 
graph of  North  American  Rodentia,  specially  refers  to  one  of  these 
specimens  as  typical  of  the  peculiar  coloration  of  aureolvs,  so  we 
may  reasonably  accept  the  identification  and  the  record  as  the  first 
for  the  State.  Dr.  C.  H.  Merriam  writes  me  that  his  assistant,  Mr. 
H.  C.  Oberholser  obtained  one  of  these  mice  at  Roan  Mountain 
Station.  In  view  of  these  Tennessee  records,  which  would  indicate 
the  presence  of  the  Golden  Mouse  over  the  greater  part  of  the  State, 
it  seems  strange  that  I  did  not  meet  with  it,  although  the  Deer 
Mouse  was  taken  in  considerable  numbers.  The  elevation  of  Roan 
Mountain  Station  is  about  2,500  feet.  Messrs.  H.  H.  and  C.  S. 
Brimley  inform  me  that  they  have  received  numbers  of  this  mouse 
taken  by  J.  S.  Cairns  near  Weaverville,  N.  Carolina,  about  25  miles 
east  of  the  Tennessee  line,  at  2,300  ft.  elevation,  so  it  is  reasonable 
to  expect  them  in  any  of  the  passes  of  the  Great  Smoky  Mountains 
below  that  altitude. 
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Oennt  HSOTOMA  Saj  A  Ord. 

16.  Veotoma  magiitar  Baird.    Allegheny  Care  RaL 

This  large  mouDtain-dwelling  rat  is  found  in  the  diflb  of  Roan 
Mountain  and  other  peaks  of  the  Southern  Alleghenies.  I  have  do 
records  of  it  from  the  Tennessee  section  of  the  mountain  but  the 
natives  of  Carter  County  do  not  state  that  it  shows  a  decided  par> 
tiality  to  North  Carolina. 

A  careful  examination  of  the  cave  deposits  which  came  into  mj 
hands  from  Middle  Tennessee  failed  to  show  any  remains  of  this 
genus. 

I  have  examined  specimens  of  the  rat  which  frequents  Mammoth 
Cave,  Kentucky,  and  am  unable  to  detect  any  difference  between 
them  and  those  taken  in  Clinton  and  Cumberland  Counties,  Penn- 
sylvania. The  skull  of  an  old  specimen  forwarded  to  me  alive  from 
Mammoth  Cave  is  exactly  like  the  largest  adult  skulls  of  fossiliied 
specimens  from  the  limestone  caves  of  eastern  Pennsylvania. 

After  particular  inquiry  among  th^  hunters  of  south  western  Ten- 
nessee as  to  the  existence  of  a  Wood  Rat  in  those  parts  I  am  in- 
clined to  think  that  it  has  been  noted  there,  but  the  confusion  of 
Krotoma  floridana  with  the  Old  World  rats  of  these  parts  makes  the 
evidence  of  questionable  value. 

Oennt  MUB  LinntDus. 

17.  Mat  deoamannt  PeIIm.    Xorwaj  Rat. 

18.  Mat  rattat  L.    Blaek  Rat. 

Mr.  Mile^  mentions  the  former  occurrence  of  the  Black  Rat  in 
Wftft  Tennessee  but  he  has  not  seen  it  for  twenty  years.     The  Nor- 
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few  days.  Other  lodges  were  known  to  my  guide,  and  Mr.  H.  B. 
Young  of  Samburg,  who  makes  it  his  business  to  take  some  of  these 
animals  in  the  lake  every  winter,  declared  there  were  twenty  of 
them  left,  and  contracjied  with  me  to  furnish  the  gardens  of  the  Zoo- 
logical Society  of  Philadelphia  with  some  of  their  young  ones  the 
coming  winter. 

Mr.  Miles  says,  ''  the  beaver,  in  limited  numbers,  has  been  here 
always  and  is  more  numerous  now  than  40  years  ago,  because  less 
hunted.  Within  9  miles  of  Brownsville,  I  know  personally  of 
a  '  house '  now  inhabited,  and  it  has  been  so  for  25  years.  I 
know  the  locality  of  two  others  by  report." 

It  is  not  likely  that  any  beavers  now  exist  in  the  eastern  half  of 
the  State,  though  their  former  distribution  over  the  whole  of  Ten- 
nessee is  well  known,  and  attested  by  the  frequency  of  the  name  for 
smaller  streams  and  meadows  throughout  the  state. 

Family  SCIUBIDiB. 

Oennt  ASCTOMYS  Schreber. 

21.    Arotomyt  monax  (L.).    Woodchuck.  Ground  Hog. 

Stated  by  Mr.  Miles  to  be  "  very  rare  "  in  Haywood  Co.  A  bur- 
row, apparently  used  by  one  of  these  animals,  was  located  on  the 
banks  of  Indian  Creek  just  above  the  overflow  of  Reelfoot  Lake. 
From  the  character  of  the  signs  and  paths  leading  from  this  den  to 
an  adjacent  field,  it  could  have  belonged  to  no  other  animal.  I  did 
not  find  the  woodchuck  as  numerous  anywhere  in  Tennessee  as  we 
have  it  in  eastern  Pennsylvania.  It  is  found  high  up  among  the 
Great  Smoky  Mountains,  but  does  not,  so  far  as  I  could  learn,  in- 
vade the  fir  belt,  which  occupies  their  summits  down  to  an  altitude 
of  about  5,000  feet.  Dr.  Merriam  says*  of  them  in  this  region  that 
they  "  were  common  in  places  in  the  AUeghenian  belt,  about  half- 
way up  the  mountains." 

Genut  TAMIAS  Illiger. 
88.    Tamiai  ttriatnt  (L.).    Eastern  Chipmunk. 

This  Ground  Squirrel  was  very  abundant  on  that  part  of  Roan 
Mountain  lying  between  the  station  and  the  foot  of  the  fir  belt.  A 
few  casually  invade  this  belt,  but  never  to  a  great  distance.  In  the 
lowlands  of  Tennessee,  the  chipmunk  was  very  sparingly  and  ir- 
regularly distributed,  so  far  as  my  personal  observations  were  made, 

*Amer.  Jour.  Sd.,  1888,  p.  459. 
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but  I  was  frequently  iufornied  they  were  often  seen  in  discricti 
where  none  appeared  during  my  visit  I  saw  them  at  Johnson  City, 
Greenville  and  Nashville,  and  heard  one  or  two  while  riding 
through  the  woods  in  Obion  Co.,  near  Samburg.  They  are  to  be 
found  near  the  Springs  at  Raleigh  and  on  the  road  from  Raleigh  to 
Bartlett  None  were  seen  at  Chattanooga  or  Knoxville,  nor  on  the 
Cumberland  plateau.  Two  specimens  from  Roan  Mountain  are 
precisely  like  some  of  my  skins  from  southern  New  Jersey. 

Mr.  Miles  speaks  of  them  near  Brownsville  as  being  *'  identical 
with  the  chipmunk  of  Virginia  in  color,  though,  I  think,  largv 
and  not  near  so  plentiful.  *  *  *  *  I  see  five  or  six  every  sum- 
mer."  The  Messrs.  Brimley  of  Raleigh,  N.  C,  record  two  speci- 
mens taken  at  Warner,  Hickman  Co.,  Tenn.,  in  November  and  De- 
cember, indicating  that  the  hibernation  of  this  animal  in  that  lati- 
tude is  of  short  and  irregular  duration. 

OtnuM  BCinXUS  Linn»as. 
83.    Scinmt  niger  Indoyioiannt  (CaitU).    WaiUrn  Fox  Sqairr*!. 

We  do  not  find  this  species  numerous  except  in  the  heavily  tim- 
bered bottoms  of  West  Tennessee,  more  especially  west  of  the  Ten- 
nessee River  in  the  direct  drainage  of  the  Mississippi. 

A  very  interesting  account  of  this  species,  as  observed  in  Hay- 
wood and  Lauderdale  Counties  by  my  veteran  friend  and  sporta- 
man,  B.  C.  Miles,  is  too  valuable  to  be  lost,  and  with  some  emen- 
dations, I  give  it  here  :  "  The  Fox  or  Red  Squirrel  is  the  laigMt 
of  all  the  tribe  and  varies  considerably  in  size  in  different  ndgfabor- 
hotxli.     Wherever  food  to  hia  liking  is  found,  ther?  he  is,  ami  at- 
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the  house,  or  in  the  garden,  where  he  goes  for  fruit.  Of  all  the 
tribe  he  is  the  greatest  eater  of  berries  and  the  like,  and  I  have  even 
known  of  his  scratching  sweet  potatoes  out  of  the  ground  and  making 
a  dinner  off  one  of  half  a  pound  weight. 

"  When  closely  hunted  he  is  very  much  more  wary  than  the  Gray 
Squirrel  and  the  way  he  can  hug  a  limb- and  spread  himself  out 
flat  on  the  bark  is  truly  artistic.  In  his  movements  he  is  the  very 
acme  of  animated  silence,  seeming  at  all  times  to  fear  a  noise  and  it 
is  not  an  infrequent  ruse  of  hunters,  by  making  a  great  outcry,  to 
scare  him  from  a  secure  hiding  place.  As  a  table  game  he  is  much 
inferior  to  his  gray  relation,  being  tougher,  and  the  very  red  bones 
always  give  an  uncanny  appearance  to  the  dish,  cook  it  as  you  may. 
*  *  *  *  As  a  caged  pet  he  is  dull,  gets  over-fat,  becomes  stu- 
pid, is  ill-natured,  has  no  gloss  to  his  hair  and  is  a  dismal  fail- 
ure. He  is  bravest  of  the  tribe,  often  refusing  to  leave  the  ground 
when  pursued  by  a  small  dog  ;  has  been  seen  to  stand  at  bay  and 
hold  off  such.  Rarely  he  mates  with  the  Gray  Squirrel,  when  the 
produce  is  called  a  '  ferrydiddle.'  I  have  killed  two  such  in  my 
forty  years  of  squirrel  hunting.  One  at  all  familiar  with  the  two 
species  would  at  once  recognize  its  hybrid  origin." 

Referring  to  the  black  phase  of  this  squirrel,  Mr.  Miles  says  :  "  I 
never  saw  any  blacks  save  those  like  the  Fox  squirrel.  Have 
seen  two  killed  in  this  county,  but  when  in  Memphis,  in  1871-74, 
my  uncle  frequently  purchased  Black  Squirrels  in  the  markets. 
We  understood  they  came  from  Mississippi  (never  from  Arkansas), 
10  or  20  miles  below  Memphis,  and  we  both  thought  them  a  dis- 
tinct species;  no  resemblance  to  Fox  Squirrel  save  in  size  and 
that  the  tip  of  the  nose  in  each  is  gray.  Have  frequently  observed 
that  the  bones  of  Black  Squirrel  were  the  same  color  (violet)  as  in  * 
the  Gray  Squirrel,  while  the  bones  of  Fox  Squirrel  were  invari- 
ably a  deep  salmon  or  red  when  brought  to  table.  *  *  *  *  I 
never  saw  or  heard  of  the  black  phase  of  Gray  Squirrel  save 
through  you." 

Specimen — Samburg,  1. 

84.    1  Soinmt  niger  oinereut  (L.).    Northern  Fox  Squirrel. 

I  base  the  admission  of  this  subspecies  to  the  list,  first,  on  evi- 
dence from  hunters  of  the  Great  Smoky  Mountains  that  the  Fox 
Squirrel  is  found  there,  and  secondly,  because  Dr.  J.  A.  Allen  in- 
cludes the  Southern  Alleghenies  in  the  geographical  distribution  of 
this  form. 
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S5.«  Scinmt  oarolineniU  pennsylTanioiLt  (Ord).    Northern  Gray  Sqiarr*!. 

Typical  examples  of  this  squirrel  are  confined  to  the  high  moun- 
tains of  the  extreme  eastern  part  of  the  State.  From  thence  west- 
ward  there  will  be  found  to  be  a  gradual  transition  to  the  form,  pe- 
culiar to  the  bottom  lands  of  the  Mississippi,  which  is  next  consid- 
ered. I  saw  hunter*s  skins  of  the  Gray  Squirrel,  taken  at  an  eleva- 
tion of  4,000  feet  on  Roan  Mountain.  It  is  not  common  in  the 
more  settled  parts  of  Middle  Tennessee. 

86.    Scioziit  oarolinontit  faliginotut  (Bachm.).    Loaifian»  Grsj  SqoirrtL 

Mr.  Outrara  Bangs  has  revived"  the  Sooty  Gray  Squirrel  of 
Louisiana,  described  by  Bachman  under  the  nsLxne  fuli^nonu,  as  a 
valid  subspecies  of  carolinensis,  I  was  able  to  make  close  examina- 
tion of  a  number  of  live  Gray  Squirrels  in  the  city  park  at  Mem- 
phis, where  they  have  become  domesticated  and  form  one  of  the 
chief  attractions  to  the  large  number  of  people  who  frequent  this 
thoroughfare.  These  squirrels  averaged  fully  up  to  the  size  of  the 
northern  Gray  Squirrel  of  Pennsylvania  and  were  distinctly  darker 
than  the  eastern  animal,  so  much  so,  in  fact,  that  I  attributed  their 
sooty  appearance  to  their  smoky  environment  in  a  city  excluatvely 
burning  bituminous  coal.  Memphis,  however,  can  not  be  claned  as 
a  'smoky  city,'  and  I  am  now  satisfied  that  these  squirrels  came  by 
their  colors  legitimately,  and  represent  Bachman 's  Louisiana  spe- 
cies, as  redefined  by  Mr.  Bangs. 

Writing  of  the  migrations  of  this  animal,  Mr.  Miles  informs  me: 
"  I  have  seen  them  exhausted  and  wet  on  the  east  bank  of  the  Mis- 
sissippi River,  when  I  know  the  emigration  eastward  was  taking 
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the  mountain,  at  an  elevation  of  3,500  feet.  This  species  is  not  seen 
in  Tennessee  below  an  elevation  of  2,000  feet,  so  far  as  I  could  ascer- 
tain, and  the  majority  live  above  4,000  feet.  They  are  unknown  on 
the  Cumberland  plateau.  Lack  of  suitable  specimens  prevents  me 
from  making  the  necessary  comparisons,  but  I  am  suspicious  that 
the  Red  Squirrels  of  the  Balsam  belt  of  Roan  Mountain  are  a  dark, 
local  race  of  hudsonieus  which  may  merit  separation  from  the  typi- 
cal form. 
Specimen — Roan  Mountain,  Carter  Co.,  1. 

Oeniit  SCIUBOPTEBUS  F.  Cavier. 

28.  Seinroptemt  volaxit  (L.).    Southern  Flying  Squirrel. 

From  reports  of  the  hunters,  and  what  we  know  of  its  distribu- 
tion in  other  parts  of  the  United  States,  this  elegant  squirrel  may  be 
said  to  be  common  all  over  the  State  of  Tennessee  from  the  summit 
of  Roan  Mountain  to  the  western  "  bottoms."  Specimens  from  the 
highest  altitudes  would  be  of  interest  in  determining  whether  sub- 
species 8abrinu8,  the  northern  form,  is  not  found  there.  In  the  low- 
lands of  Haywood  County,  Mr.  Miles  observes  that  in  the  evening 
this  species  "  makes  a  chattering  sound,  that  sooner  or  later  I  hear 
whenever  camped  in  the  woods  and  don't  think  I  ever  miss  hear- 
ing in  clear  weather,  never  in  foul  weather.  Five  years  ago,  in 
the  country,  they  took  possession  of  my  martin  box  and  ran  the 
martins  out.     I  got  after  them  and  routed  out  thirty." 

Order  CARNIVORA. 

Family  PROCYONIDJE. 
Genut  PBOCTOir  Storr. 

29.  Prooyon  lotor  (L.).    Raoooon. 

The  "  Coon "  is  excessively  abundant  in  the  bottoms  of  West 
Tennessee  and  Mr.  Miles  thinks  their  numbers  there  are  increasing. 
In  other  parts  of  the  State  they  appear  to  be  well  represented. 

Family  MUSTELIDiB. 
Oennt  LUTEA  Linnaeus. 
80.    Lutra  hndtonioa  Lae6p.    American  Otter. 

This  fisherman  is  often  seen  by  hunters  at  Reelfoot  Lake.  A 
specimen  was  killed  at  Open  Lake,  Lauderdale  Co.  this  winter  and 
was  seen  by  Mr.  Miles.  The  otter  is  a  rare  but  constant  inhabitant 
of  all  the  larger  streams  in  the  State. 
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Oenut  LUTBSOLA  Wafser. 
81.    Lutreola  Titon  Sohreb«r.    Mink. 
88.    LntreoU  Titon  TulgiTa^t  (Bangt).    Loaisi*na  Mink. 

Only  one  specimen  of  mink  from  Tennessee  has  passed  through 
my  hands.  It  is  a  skuU  of  a  mink  taken  at  Open  Lake  in  Lauder- 
dale County,  by  Mr.  Miles.  This  specimen  corresponds  so  closely 
to  Mr.  Bangs'  diagnosis  of  vulgivagus,  as  contrasted  with  typical 
vison,  that  I  am  induced  to  class  it  with  the  former,  but  the  cranial 
differences  in  vulgivagw,  however,  constant  they  may  have  proved, 
do  not  appear  to  me  specific.  There  is  little  doubt  that  the  minks 
of  eastern  Tennessee  are  typical  vison?^ 

Specimen — 0|)en  Lake,  Lauderdale  Co.,  1. 

Oenut  PUTOBIUS  Cavier. 
88.    Pntorint  noreboraMntit  Emmoiu.    C»roliQ&  WeM€l. 

This  weasel  is  said  to  be  common  in  West  Tennessee,  and,  from 
what  we  know  of  its  general  distribution,  is  nowhere  rare.  Regard- 
ing the  possible  occurrence  of  the  Canadian  Weasel,  Putorius  ricA- 
ardmmi  eicognani  (Bonap.),  in  the  Smoky  Mountains,  Mr.  Outrmm 
Bangs,  who  has  been  making  a  special  study  of  the  eastern  forms, 
writes  me  that  PntaritM  noveboraeensis  is  numerous  on  Roan  Mount- 
ain but  that  eicognani  he  has  **  never  seen  from  any  locality  aoath 
of  the  lower  Hudson  Valley,  although  it  may  occur  in  Pennsyl* 
vania  and  West  Virginia." 

Oenut  MU8TKLA  LioBsaf. 
84.    MatteU  pennant!  (Erxl.).    Fi<iher.     Pekan. 
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The  Pine  Marten,  Mustela  americana,  does  not  seem  to  have  been 
noted  &rther  south  than  central  Pennsylvania  in  the  Allegheny 
Range,  no  records  for  Tennessee  or  N.  Carolina  being  extant,  to  my 
knowledge. 

Geniit  MEPHITIS  Cnvier. 
35.    Kephitii  mephitioa  elongata  Bangs.    Carolina  Skunk. 

Reported  to  be  rare  in  the  Mississippi  lowlands.  I  rarely  detected 
the  signs  of  this  animal  in  Tennessee,  though  every  one  seems  to  be 
acquainted  with  the  animal  in  all  localities  visited  except,  perhaps, 
on  the  summits  of  highest  mountains. 

Mr.  Bangs  has  separated*'  the  skunk  of  the  East  Canadian  fauna 
from  the  southern  animal,  giving  the  latter  a  new  subspecific  name, 
as  above. 

Family  UBSIDJE. 
Cteniit  UBSTTS  Linneeua. 
96.    Urtnt  amerioaniit  Pallas.    American  Blaok  Bear. 

Bears  are  now  very  scarce,  even  in  the  wildest  territory  of  the 
State,  but  formerly  this  species  was  wonderfully  plentiful  in  the  cane- 
Jbrakeb  of  West  Tennessee.  It  is  difficult  to  credit  the  straight  for- 
ward anecdotes  narrated  by  David  Crockett  of  his  experiences  with 
this  game  in  the  bottoms  of  Obion  County.  On  one  occasion  he 
killed  four  bears  in  one  day  and  105  in  less  than  one  year. 

The  hunters  at  Reelfoot  Lake,  think  they  are  all  killed  off  and 
say  that  none  have  been  shot  for  several  years.  Mr.  Miles  writes 
that  "  A  bear  was  killed  in  the  west  border  of  Haywood  County 
in  1865 — the  last  one  I  think — though  in  Lauderdale  County,  one 
is  occasionally  killed  now." 

Dr.  Merriam  found  bears  in  the  Great  Smoky  Mountains  in  1887, 
but  I  was  told  that  none  have  been  seen  on  Roan  Mountain  for 
several  years.  On  the  Cumberland  plateau  they  seem  to  have  been 
practically  exterminated. 

Family  CANIDJE. 
Genut  TTBOCTOir  Baird. 
87.    Urooyon  oinereoargenteut  (Mttll.).    Gray  Fox. 

Found  all  over  the  State  but  said  to  be  supplanted  by  the  Red 
Fox  in  western  portions,  where  it  is  less  common  than  formerly.    It 

"Proc  Best.  See.  N.  Hbt,  1895,  pp.  1-7. 
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sometimes  courses  over  the  balsam  belt  of  Roan  Hoantain  when 
pursued  by  dogs,  but  does  not  reside  at  so  great  an  altitude. 

Oennt  VULFB8  Baird. 

88.  Vnlpet  peniyWaniout  (Bodd.).    Amerioan  lUd  Fox. 

Always  numerous  in  the  mountains,  the  Red  Fox  has  spread  with 
the  increasing  population  into  West  Tennessee,  where  it  was  un- 
known to  the  early  pioneers.  The  same  conditions  are  true  of  the 
Central  Basin  and  of  Middle  Kentucky. 

Mr.  Miles  calls  it  common  in  his  locality  now,  though  it  was  intro> 
duced  or  migrated  thither  only  forty  years  ago. 

Oennt  CAWIB  Linnsaf. 

89.  Canit  Input  nubilut  i^^y).    Ameriean  Wolf. 

In  1887  Dr.  Merriam  found  the  wolf  still  existing  in  the  Smoky 
Mountains.  One  was  seen  during  the  winter,  aboat  the  year  1883, 
near  Cloudland  Hotel.  A  few  may  yet  exist  in  the  aoutbem 
Alleghenies,  but  they  are  exceedingly  rare. 

In  Middle  Tennessee  they  seem  to  be  extinct  Their  itatus  in  the 
lowlands  of  West  Tennessee  may  be  gathered  from  the  foUowiDg 
quotations  from  letters  sent  me  by  Mr.  Miles,  the  first  of  which  was 
the  result  of  a  publication  as  to  the  specific  identity  of  black  and  gray 
wolves  made  in  Forest  and  Stream  for  August  31,  1895:  ''Since 
the  article  for  Forest  and  Stream  was  written  Major  Shaw,  an  oU 
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Family  FELIDiB. 
Oenut  L7NX  Kerr. 

40.  Lynx  rnfat  (Guld.).    Wild  Cat. 

This  species  is  yet  numerous  in  all  the  wilder  tracts  of  country. 
It  is  common  in  the  swamps  and  bottoms  of  the  western  regions. 

41.  1  Lynx  oanadentit  Kerr.    Canada  Lynx. 

With  no  little  hesitation,  I  include  this  species  in  the  fauna  of 
the  Tennessee  on  the  statements  of  Prof.  E  .1),  Cope."  He  says : 
"  Like  the  Red  Squirrel,  the  Canada  Lynx  extends  to  the  southern 
limits  of  the  Allegheny  ranges,  occupying  the  highest  ground, 
though  apparently  not  so  restricted  to  the  elevations  as  the  first 
named.  It  is  distinguished,  by  the  name  catamount,  from  the 
Lynx  rufus  which  is  called  wild  cat  and  is  well  known  to  the 
hunters."  No  cotemporary  or  previous  writer  that  I  have  been  able 
to  consult,  confirms  these  statements  and  unless  Prof  Cope  examined 
specimens  it  is  probable  he  was  misled  by  the  statements  of  hunters. 

Genus  FELIS  Linnaeus. 
48.    Felit  oonoolor  (L.).    Pama,  Panther. 

The  panther  appears  to  have  been  exterminated  in  all  parts  of  the 
State  except  the  most  impassable  brakes  and  "  harricanes  **  of  the 
bottoms  of  Lauderdale  County.  This  exception  is  made  on  the 
authority  of  Mr.  Miles,  who  is  confident  that  a  few  yet  exist  in  that 
locality. 

Order  INSECTIVORA. 

Family  TALPIDJE. 
GenuB  SCALOPS. 
48.    Sealopt  aquations  (L.).    American  Mole. 

No  moles  were  captured.  Their  underground  labors  in  Tennessee 
were  in  frequent  evidence.  It  is  not  probable  that  any  other  form 
of  this  genus  is  to  be  found  in  the  State  than  the  one  prevailing  in 
our  Middle  States. 

Mr.  Miles  reports  the  mole  common  in  Haywood  County  "  where- 
ever  land  is  rich,  and  is  troublesome  in  that  he  burrows  in  the  rows 
and  destroys  growing  plants,  and  runs  tunnels  up  and  down  hill 
which  I  have  seen  in  one  season  wash  into  gullies  18  inches  deep." 
Any  one  who  has  noted  the  extreme  solubility  of  the  agricultural 

i«  Fauna  of  S.  Allegh.,  Amer.  Nat.,  1871,  p.  395. 
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soils  of  West  Tennessee  and  has  witnessed  the  complete  deslmcti<»i 
of  large  areas  for  farming  purposes,  due  to  careless  tillage  and  hearj 
niiufali,  will  appreciate  the  significance  of  this  remark. 

Family  SORICIDJE. 
Genat  BLAEIVA  Gimj. 
44.    BUrinA  br«Tioaada  (Saj).    Northern  BUrina. 

Specimens  from  the  summit  of  Roan  Mountain  correspond  clowlj 
in  size  and  color  to  Quebec  examples.  Those  taken  at  Harriman 
are  appreciably  smaller,  like  specimens  from  the  vicinity  of  Phila- 
delphia. Belie vue  skins  and  skulls  show  an  exactly  intermediate 
size  and  character  between  the  northern  animal  and  subspecies  earth 
iinensis.  As  in  the  east,  I  found  this  to  be  the  most  ubiquitous 
small  mammal  of  subterranean  habits. 

Specimens — Bellevue,  1 ;   Sawyer's  Springs,   1 ;   Harriman,  4 ; 
Roan  Mt.,  Carter  Co.,  2. 
46.    BUrina  breTleanda  oarollneniit  (DMhtnan).    Southern  BUrina. 

The  southern  mole-shrew  inhabits  the  bottom  lands  of  West 
Tennessee  both  in  the  oi)en  and  in  deep,  swampy  woods.  Typical 
specimens  from  the  shores  of  Reelfoot  Lake  and  Wolf  River  con- 
firm Dr.  Merriam's  recent  (1895)  diagnosis  of  this  subspecies  in 
North  American  Fauna,  No.  10.  Dr.  Merriam  records  (1.  c,  p.  14) 
a  specimen  from  Big  Sandy,  on  the  river  of  same  name  in  Bentoo 
County. 

Specimens — Samburg,  4;  Raleigh,  1. 

46.    BUrinA  panra  (t^ajr).     Least  Bl&rins. 
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Mountain  this  tiny  shrew  was  numerous.      Its  burrows  were  found 
under  decaying  logs  and  large  stones  in  moist  places  along  the 
bridle  path    leading  directly  from  Cloudland  to  the  Doe  River 
valley. 
Specimens — Roan  Mt,  Carter  Co.,  4. 

48.  Sorex  fameuB  Miller.    Smoky  Shrew. 

Two  specimens  of  this  large  Sorex  were  taken  on  Roan  Mountain 
in  similar  situations  to  those  frequented  by  the  Masked  Shrew.  A 
large  number  of  specimens  of  both  species  were  taken  by  Dr. 
Merriam  and  his  assistants  on  the  North  Carolina  side  of  the  mount- 
ain. 

To  the  painstaking  and  intelligent  studies  of  my  friend  Grerrit  S. 
Miller,  Jr.'*  we  are  indebted  for  the  identification  and  naming  of  the 
Smoky  Shrew,  as  well  as  the  simplification  of  a  group  of  mammals 
whose  identity  and  nomenclature  had  become  so  confused  as  to  be  a 
byword  and  reproach  to  American  mammalogy. 

Specimens — Roan  Mt,  Carter  Co.,  2. 

Order  CHIROPTERA. 

Family  VESPEBTILIONIDJE. 

OenuB  ATALAFHA  Rafinesqae. 

49.  Atalapha  borealit  (Mull.).    Red  Bat. 

A  few  of  these  bats  were  noted  in  the  mountains  of  East  Tennessee. 
None  were  found  in  the  caves*  nor  in  Mammoth  Cave.  Specimens 
from  Tyree  Springs  and  Knoxville  are  recorded  in  the  catalogue  of 
the  National  Museum. 

Not  having  any  records  of  the  presence  of  the  Hoary  Bat,  Atala- 
pha cinerea,  in  the  State,  it  may  be  mentioned  that  it  is  likely  to 
occur  either  as  a  migrant  or  resident  anywhere  east  of  the  Cumber- 
land plateau. 

Oennt  yESPERTILIO  LinnsBus. 

50.  Yetpertilio  luoiftigat  (Le  C).    Little  Brown  Bat. 

I  am  informed  by  Messrs.  Brimley  of  Raleigh,  N.  C,  that  they 
received  four  specimens  of  this  bat  collected  by  J.  T.  Park  at  Warner, 
Hickman  Co.,  Tennessee.  One  was  taken  in  April,  another  in  July, 
the  rest  in  September. 

As  Dr.  H.  Allen  has  adopted  it/^  this  name  is  subspecifically  ap- 


'•N.  Amer.  Fauna,  No.  10,  pp.  38  and  50. 
"Hon.  N.  Amer.  Bats,  1893,  p.  78. 
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plicable  to  the  little  brown  bat  which  he  had  previoualj  called  nb- 
ulatus  in  the  first  monograph  and  to  which  he  now  applies  (p.  75) 
the  name  gryphus  of  F.  Cuvier.  Taking  for  granted  that  his  iden- 
tification and  choice  of  names  is  correct,  we  will  have  to  alter  their 
order  to  accord  with  sequence  of  publication,  V.  lueifu^us  (1831) 
being  the  type  and  V.  lucifugns  gryphus  (1832)  the  subefiecies.  Bot 
I  fail  to  discover  that  Dr.  Allen  has  indicated  in  what  respect  or  to 
what  geographical  or  faunal  areas  the  subspecies  in  either  case  shall 
be  distinguished  or  restricted.  The  doctor  apparently  accepts  ^ry- 
phu8  (p.  76,  last  par.)  as  "  the  name  of  the  eastern  speciee,"  bat 
does  not  say  whether  he  means  lueifugus  to  represent  the  western 
form.  It  is  difficult  to  come  to  any  other  conclusion  than  that  be 
did  so  intend  it,  unless  the  trinomial  was  used  merely  to  indicate  a 
type  of  individual  variation  having  no  regard  to  faunal  distribution. 
Cuvier's  type  of  gryphus  came  from  New  York,  Lieconte's  type  <rf 
ludfugus  appears  to  have  come  from  Georgia.  Granting  with  Dr. 
Allen  that  these  names  were  applied  to  the  same  species  of  eastern 
bat,  it  is  impossible  to  use  either  name  for  any  of  its  geographic  8ab> 
species,  and  hence,  Leconte's  having  priority,  Cuvier*s  name  is 
merely  a  synonym. 

Oenat  ADELOmrCTEEIS  11.  Allen. 
61.    Adelonyotaritfatoa  (Beauv.).     Brown  Bat. 

I  found  this  bat  abundant  in  the  lowlands.  None  were  seen  on 
the  summit  of  Roan  Mountain.  Specimens  from  Hickman  County^ 
are  recorded  by  the  Messrs.  Brimley.      It  is  found  on  the  Cumber^ 
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Genu  LASIONYCTEBIS  Peters. 
M.    1  Laiionyoterif  nootivagani  (Le  C).    Silvery  Bat. 

On  two  occasions  it  was  mj  opinion  that  I  had  seen  the  Silvery 
Bat  in  Tennessee,  viz.  at  Sawyer's  Springs  and  on  Roan  Mountain. 
The  fluttering,  moth-like  flight  of  some  of  these  mountain  bats  was 
characteristic  of  the  peculiar  movements  of  noctivagans,  aud  on  this 
identification  I  admit  it  here  with  a  query.  From  our  knowledge 
of  the  wide  distribution  of  this  species  in  North  America  there  is 
little  doubt  that  it  is  to  be  found  over  the  greater  part  of  the  State. 

Order  PRIMATES. 
Family  HOMINIDJE. 
Oenut  HOMO  LinnsBus. 
M.    Homo  lapieni  amerioannt.    North  American  Indian. 

I  shall  make  no  apology  for  including  aboriginal  Man  in  a  faunal 
list  of  the  native  and  feral  mammalia  of  Tennessee.  The  customary 
omission  of  the  genus  Homo  from  such  lists  finds  no  justification  in 
nature  or  in  science. 

For  accounts  of  the  history,  distribution  and  habits  of  the  native 
Indian  races  of  Tennessee,  the  reader  is  referred  to  Haywood's 
Natural  and  Aboriginal  History  of  Tennessee,  For  the  history  of 
their  extinction  no  references  are  necessary. 
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March  3. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Two  hundred  and  fiftj-eight  persons  present. 

Messrs  Morris  E.  Leeds  and  J.  S.  Stokes  of  Messrs  QueeD 
&  Co.  gave  a  resume  of  investigations  relating  to  Roentgen  phoU>> 
graphy  and  a  demonstration  of  the  processes  employed.  (No 
abstract). 


March  10. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Forty-nine  persons  present. 

Papers  under  the  following  titles  were  presented  for  publicatioo : — 
"Summary  of  New  Liberian  Polydesmid^e,"  by  O.  F.  Cook,  was 
presented  for  publication. 

"The  Minerals  of  South  Carolina,"  by  J.  G.  Hartzell,  Jr. 

Two  Supposed  New  TVap  Dykes  in  Chester  County,  Pennsylvania* 
— The  following  communication  was  read  from  Dr.  Persifor 
Frazer  : — 

In  a  paper  read  before  the  Academy,  Feb.  1,  1896,  Mr.  Theo.  D. 
Rand  calls  attention  to  two  trap  dykes  which  he  thinks  have  thus  hr 
escai>ed  notice.  The  writer  is  unable  to  ascertain  by  the  localities 
to  which  Mr.  Rand  refers,  the  beginning  of  the  one  said  to  be  in  the 

til  iriin'E  tj  hujt  in  inr  <  ijk tn  v,  vi/.. :       i*  n  jmrij.>   OiuiJ'  i  v,  in   , 
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the  case  on  his  working  township  map  of  Cain  about  two  miles 
west  of  Downingtowu. 

It  is  only  fair  to  remark  that,  in  the  nature  of  things,  much  must 
be  discovered  as  time  goes  on  which  was  not  observed  by  the  last 
field  geologist.  New  cuts  are  made,  obscure  outcrops  are  made  dis- 
tinct by  continued  weathering,  etc. ;  yet  it  is  also  true  that  diiferent 
observers  may  give  different  values  and  interpretations  to  the  same 
phenomena. 

The  writer  added  many  dykes  of  trap  to  those  already  recognized 
in  geological  maps  before  his  work  began,  but  he  refrained  in  a 
g^at  many  instances  from  connecting  together  scattered  locali- 
ties where  trap  fragments  occurred,  on  the  assumption  that  these 
represented  a  dyke,  because  he  was  often  unable  to  assure  himself  that 
these  fragments  were  anywhere  near  the  place  of  their  origin,  or 
uncertain  which  of  the  many  scattered  localities  should  be  joined. 
In  a  country  so  much  denuded  as  that  of  Chester  Co.,  Pennsylvania, 
and  where  collections  of  surface  fragments  of  trap  occur  so  frequently, 
it  is  generally  hazardous  to  indicate  their  relations  to  each  other 
without  more  substantial  grounds  than  mere  geographical  position. 

As  a  matter  of  fact,  a  very  large  number  of  such  indications 
which  appear  on  the  writer's  ^eld  maps  were  never  transferred  to 
his  final  geological  map,  and  in  some  cases  not  alluded  to  in  the 
text,  because  of  the  difficulty  of  ascertaining  whether  or  not  they 
possessed  real  importance. 


March  17. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Twenty-eight  persons  present. 


March  24. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Twenty-nine  persons  present. 

.  The  death  of  Samuel  H.  Gilbert,  a  member,  March   20,  was 
announced. 


March  31. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirty-six  persons  present. 

The  death  of  Jean  Gundlach,  a  correspondent,  March,  1896, 
was  announced. 
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A  paper  under  the  following  title  was  presented  for  publication : — 

"  Dr.  Collett  on  the  morphology  of  the  cranium  and  the  auricular 

openings  in  the  north  European  species  of  the  Family  Strigids; 

to  which  is  added  some  recent  opinions  upon  the  systematic  pontioii 

of  the  Owls,"  by  R.  W.  Shufeldt,  M.  D. 

On  the  recommendation  of  the  Council  an  invitation  to  Hm 
Academy  from  the  University  of  Glasgow  to  participate  in  the 
celebration  of  the  fiftieth  year  of  the  Right  Honorable  Lord 
Kelvin's  tenure  of  oflSce  of  the  Chair  of  Natural  Philoaopby  tberetn 
was  accepted  and  General  Isaac  Jones  Wistar  was  appointed 
to  represent  the  Academy  on  the  occasion. 

On  a  Collection  of  Barnacles, — Mr.  H.  A.  PiusBR  Y  spoke  of  a  collec- 
tion of  barnacles  from  the  bottom  of  the  iron  ship  "  Puritan  "  of  Glas- 
gow, which  had  been  dry  docked  in  Cramp's  shipyard  after  a  voyage 
from  San  Francisco  to  Hong  Kong,  and  to  Philadelphia  via  Java  and 
India.  The  forms  represented  were  Balanus  Hntinnabulum  L..  B, 
tintinnabulum  tebra  Darwin,  B,  Hntinnabulum  spinosu^  Gm.,  Tetra- 
clitaporoia  patellaris  Darwin,  Lcpas  anatifera  L.  and  L.  Hillii  Leacb. 
The  forms  ranked  as  varieties  of  B.  tintinnabulum  retain  their  in- 
dividuality perfectly,  although  growing  side  by  side  under  appar* 
ently  identical  external  conditions,  so  that  their  differential  charac- 
teristics can  scarcely  be  attributed  to  unlike  environmental  &cton. 
The  variety  of  Tetraclita  porosa  seems  to  be  a  rare  form,  originally 
described  by  Darwin  from  three  examples  taken  off  a  ship's  bottom 
in  Boston  by  Dr.  A.  A.  Grould.  It  is  very  unlike  the  ordinary  form 
of  the  species.  Specimens  of  Ostruea  rivularis  Gld.  are  attached  to  soma 
of  the  barnacled.  As  this  is  a  species  of  east  Asian  seas,  it  is  verr 
probable  that  the  load  of  barnacles  was  obtained  in  China;  althoogn 
the  Balanid^i!  themselves  have  hcea  bo  widety  dLffuaiHi  by 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  209 

The  following  were  elected  members : — 

E.  G.  Conklin,  Ph.  D.,  Louis  S.  Amonson,  Jacob  Reese,  A. 
Donaldson  Smith,  M.  D.,  Charles  L.  Phillips,  Walter  P.Stokes  and 
Mary  T.  S.  Schaeffer. 

The  following  were  ordered  to  be  printed : — 


/ 
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THE  CRT8TALUZATI0V  07  MOLTBDSVITI. 


BY   AMOe   P.   BROWN. 


Although  molybdenite,  Mo  S„  has  been  known  to  minendogitts 
since  crystallography  was  first  studied,  its  crystalline  form  has  never 
been  satisfactorily  determined.  It  has  been  provisionally  assigned 
to  the  hexagonal  and  monoclinic  systems  by  different  authorities 
the  general  opinion  being  that  it  is  hexagonal.      The  crystals  that 

have  thus  far  been  examined  can  be  ex- 
plained on  a  hexagonal  basis,  but  they 
are  not  sufficiently  lustrous  to  admit  of 
very  exact  measurement,  and  the  softnea 
of  the  substance  also  militates  against  the 
exact  determination  of  its  angles.  The 
locality  at  Frankford,  Philadelphia,  has 
long  been  known  to  mineralogists  as 
affording  well  crystallized  molybdenite,  and  I  have  for  some  years 
been  collecting  material  from  there  with  a  view  of  making  a  crystal- 
lographic  study  of  the  mineral.  Having  in  hand  some  crystals 
which  are  sufficiently  lustrous  for  measurement  on  the  reflecting 
goniometer  I  have  examined  them  and  obtained  some  positivt 
results. 
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Molybdenite.    Hexagonal,  axis  c=1.908;  0001 A 101 1=65°  35' 
Forms  observed  :  c  (0001,  o  P),  o  (lOll,  P,  0),  p  (2021,  2P,  2\ 
q  (3031,  3P,  3),  m  (lOlO,  ooP,  i). 

Angles :  Observed.  Calculated. 

cp=  77°  15'  77°  13' 

(77°  17') 
(77°    7') 
c  ^=  81°  31'  81°  23' 

mm=  60°    2'  60° 

Besides  these,  the  angle  c  m  was  observed  as  89°  48'  and  several 
other  angles  near  90°  on  different  crystals,  but  in  general  the  images 
from  m  in  this  zone  were  imperfect.  The  angle  c  o=65°  35'  was 
obtained  in  the  same  crystal  in  adjacent  zones,  it  was  observed  on 
several  crystals.  Oscillatory  combination  and  probably  vicinal 
planes  render  the  measurements  somewhat  irregular  but  the  above 
shows  that  the  crystals  may  be  explained  on  a  hexagonal  basis. 
The  angle  commonly  observed  is  cp=77°  13'  and  has  been  reported 
as  75°.  This  seems  to  show  that  the  pyramid  2P,  (2021)  is  more 
common  than  the  others.  Many  crystals  only  show  two  pyramids 
and  the  basal  pinacoid,  in  others  the  prism  is  more  prominent. 
While  it  is  still  possible  that  better  crystals  may  show  the  mineral 
to  be  monoclinic,  the  above  results  are  of  sufficient  value  to  place 
on  record.  It  may  be  added  that  etching  figures  on  the  basal 
cleavage  seem  to  indicate  a  hexagonal,  perhaps  rhombohedral 
crystallization. 
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THE  COLORIVO  MATTEB  OF  THE  ABIL  OF  CSLASTBUS  SCAJTBIVt. 


BY   IDA   A.    KELLER. 


The  presence  of  different  pigments  manufactured  bj  the  ^eg^ 
table  organism  has  forced  the  plant  world  upon  the  attention  of  the 
human  race  from  time  immemorial.  If  we  submit  the  colored 
parts  to  microscopical  examination  we  are  usually  confronted  bj  od« 
of  two  distinct  cases. 

Firstly,  we  may  find  that  the  pigment,  instead  of  pervading  tha 
entire  cell,  is  found  only  in  certain  variously  shaped  bodies  whidi 
are  more  or  less  regularly  scattered  through  the  cell  contents.  The 
best  known  illustration  of  this  kind  is  to  be  found  in  ordinary 
leaves,  the  green  color  being  confined  to  the  chlorophyll  grmnuk. 
Secondly,  if  we  examine  other  parts  of  plants  we  may  find  that  the 
coloring  matter  is  distributed  uniformly  throughout  the  cell  MpL 
The  blue  flower  of  the  Grape  Hyacinth  may  serve  as  one  of  tha 
many  illustrations  of  the  latter  case.  Wherever  fixed  and  definita 
portions  of  protoplasm  subserve  a  special  function  within  the  plant 
cell,  these  may  be  considered  as  parts  of  a  unit  and  they  may  be 
termed  organs  of  the  cell.  In  addition,  then,  to  the  nucleus  we  may 
find  various  other  organs  as,  for  example,  the  colored  bodies  joul 
referred  to.  A  distinction  must  be  made  between  such  difierentialed 
portions  of  the  protoplasm  and  the  products  which  are  the  result  of 
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synthetic  preparation  of  alizarin,  alcohol,  indigo,  oxalic,  citric,  tar- 
taric and  salicylic  acids,  vanillin  and  finally  sugars,  to  call  to  raind 
a  host  of  further  illustrations.  On  the  other  hand  it  must  be  admit- 
ted that  this  victory,  great  as  it  is,  has  sometimes  been  overrated 
and  has  tended  to  make  the  scientist  overbearing  as  shown  by  his 
attempts  to  resolve  the  phenomena  of  life  into  a  simple  operation  of 
chemical  and  physical  forces,  without  taking  duly  into  consideration 
the  highly  organized  structure  of  the  protoplasmic  mass,  whose  har- 
monious operation  with  a  set  of  external  conditions  is  manifested  by 
what  we  call  life.  It  is  because  of  the  exceedingly  intricate  mechan- 
ism of  the  protoplasmic  structure,  of  whose  operations  we  know  very 
little,  that  our  knowledge  of  the  products  of  its  activity  is  still 
extremely  incomplete.  Only  in  such  cases,  when  we  can  obtain  pro- 
ducts capable  of  crystallizing,  can  we  with  any  certainty  state  that 
we  have  to  deal  with  chemical  individuals  whose  formulas  may  be 
ascertained.  If  amorphous  we  cannot  be  sure  but  that  we  have 
instead  of  one,  a  mixture  of  substances  more  or  less  closely  allied. 

Before  going  further  in  the  discussion  of  these  plant  products  a 
few  more  words  should  be  said  in  regard  to  the  organs  which  bear 
the  colors.  The  protoplasmic  corpuscles  have  been  appropriately 
designated  chromatophores,  which  name  is  now  generally  accepted. 
It  has  been  observed  that  as  a  rule,  yellow,  orange  and  brown 
(sometimes  blue)  coloring  matters  are  deposited  in  such  chromato- 
phores, while  white,  violet,  blue  and  red  (sometimes  yellow)  are 
usually  caused  by  a  solution  of  the  pigment  in  the  cell  sap.  It  has 
been  found  desirable  to  make  a  distinction  between  the  kinds  of 
chromatophores.  They  are  for  convenience  classified  as  follows : 
chloroplasts,  chromoplasts  and  leucoplasts,  the  latter  class,  which 
are  the  colorless  c^lor  bearers,  being  one  of  the  contradictions  in 
which  the  systems  of  human  classification  abound.  The  bond  of 
sympathy  is,  however,  their  common  origin,  the  fact  that  one  may 
be  converted  into  the  other  according  to  the  conditions,  and  each 
one  can  originate  only  as  a  result  of  the  division  of  pre-existing 
chromatophores. 

Chloroplasts,  as  their  name  indicates,  are  the  green  bodies  which 
impart  the  green  color  characteristic  of  leaves  and  stems.  The 
pigment  in  this  case  can  be  readily  extracted  by  means  of  such 
solvents  as  alcohol,  ether  and  chloroform,  while  the  matrix  remains 
behind  as  a  definitely  shaped,  colorless  mass  of  protoplasm.  The 
pigment  itself  may  under  the  influence  of  various  factors,  external 
or  internal,  undergo  modifications  into  chemically  different  sub- 
stances, such  as  etiolin. 
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ChromopiasU  include  all  colored  chromatophores,  not  green.  It 
may  be  seen  from  this  that  the  distinction  is  quite  an  arbitrary  one. 
Chromoplasts  may  originate  from  leucoplasts  or  chloroplasta.  This 
latter  case  can  be  easily  observed  in  the  ripening  of  many  fniita, 
as  they  change  from  green  to  red,  for  example,  apples  or  the  berries 
of  the  potato  plant. 

As  indicated  by  the  variety  of  colors  found  in  plants  we  have  to 
deal  with  a  number  of  chemically  different  substances.  The  litera* 
ture  existing  on  these  pigments  is  not  very  satisfactory.  Although 
the  metamorphosis  of  the  chloroplasts  into  the  chromoplasts  may  be 
readily  observed  the  new  substances  resulting  from  this  metamor- 
phosis are  not  well  known.  This  past  summer  I  became  somewhat 
interested  in  the  red  color  of  fruits  and  collecting  among  others  thoee 
of  Hex  verticillata,  I  found  that  they  turn  brown  in  50  per  coit 
alcohol,  those  of  GauUheria procumheiis  turn  gray;  those  of  Magno- 
lia glauea,  dark  brown ;  those  of  Lindera  Benzoin,  almost  black ; 
those  of  Berberis  Thunbergii,  light  brown  ;  those  of  CraictguM  eocd- 
nea,  dark  brown.  It  is  a  matter  of  general  observation  that  in  most 
cases  when  immersed  in  alcohol  the  red  color  disappears  and  changes 
to  gray,  black  or  intermediate  tints  and  this  no  doubt  is  due  to  a 
process  of  oxidation  of  the  pigment.  In  rare  instances,  however,  the 
red  color  does  not  seem  to  be  affected  by  alcohol  as,  for  examples,  the 
berry  of  Arisama  triphyllum  and  the  aril  of  the  seed  of  CelattmM 
scftndens.  The  latter  I  determined  to  submit  to  microscopical  and 
chemical  examination  and  the  following  are  the  results  of  mj 
observations. 
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phores  (ch)  within  these  are  very  conspicuous.  They  are  rather 
closely  packed  together  and  lie  parallel  to  each  other.  In  color  they 
are  bright  red,  and  in  form  very  narrowly  spindle-shaped.  Below  the 
epidermis,  the  cells  constituting  the  rest  of  the  pulp  of  the  aril  are 
of  larger  dimensions,  and  the  chromatophores  seem  scattered  irregu- 
larly through  the  cells.  The  drawing  shows  also  the  groove  (g)  be- 
tween the  arils  of  two  adjoining  seeds.  Attention  has  been  called  to 
the  fact  that  the  study  of  chromatophores  and  pigments  can  be  carried 
on  with  entire  certainty  only  within  the  living  cells  on  account  of 
their  ready  decomposition.  When  I  collected  my  material  I  had  not 
the  opportunity  of  careful  examination,  but  the  resistance  which 
this  tissue  manifests  to  powerful  reagents,  leads  me  to  conclude 
that  in  all  probability  the  arrangement  as  above  described  is  iden- 
tical with  that  of  the  living  material.  I  found  further  that  sections 
from  the  dried  seeds  did  not  show  any  difference  in  appearance 
from  that  represented  in  the  drawing. 

According  to  Zimmermann^  the  pigments  of  chromatophores  found 
in  phanerogams,  regarding  which  we  have  somewhat  definite  de- 
scriptions, are  as  follows : 

1.  Chlorophyll  green. 

2.  Carotin  including  chlorophyll  yellow. 

3.  Xanthin. 

4.  Coloring  matter  of  Aloe  flowers. 

Although  certain  reactions  are  characteristic  of  each  of  these  four 
pigments,  and  although  an  abundant  literature  exists,  at  least  so  far 
as  the  first  of  these,  chlorophyll  green,  is  concerned,  we  can  not  with 
any  justification  claim  even  such  knowledge  as  the  chemist  has  in 
reference  to  many  organic  compounds  of  the  various  complex  series. 
A  formula  is  attempted  only  for  carotin  which  is  said  to  be  C^  Hjg. 
The  great  difficulty  in  investigating  these  pigments  lies  in  their  un- 
willingness to  crystallize.  Carotin  is  the  only  one  of  these  four 
which  occurs  within  the  vegetable  cell  in  crystalline  form,  and 
which  can  be  again  crystallized  when  extracted  from  the  plant.  In 
r^ard  to  amorphous  extractions  complete  certainty  is  always  want- 
ing as  to  the  purity  of  the  product,  i.  e.,  whether  we  have  a  chemical 
individual  to  deal  with  or  with  a  mixture  of  more  or  less  closely 
related  compounds. 

'  Zimmermann,  Botanical  Microtechnique.  Translated  by  James  Ellis  Hum- 
phrey, N.  Y.,  1893. 
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In  spite  of  these  discouraging  facts  this  field  of  research  seems  to 
me  well  worth  especial  labor  and  care  and  the  only  feasible  method 
is  to  continue  the  carefnl  investigation  a  of  Arnaud,  Courchet,  Im- 
mendorff  and  Zimmermann  which  will  no  doubt  shed  further  light 
on  thia  hitherto  dark  field,  of  inter^t  alike  to  the  botankt,  chemist 
and  physiologist. 

I  selected  the  aril  of  the  seed  of  Cela^trus  mandem^  since  some  of 
the  peculiarities  of  the  pigment  are  well  marked  and  I  desired  to 
find  if  possible  its  place  in  Zimmermann *s  four  pigments- 
Carotin  is  found  as  a  crystalline  secretion  in  the  root  of  Dauatw 
CaroUi  also  in  red  flowers  and  fruits  of  other  plants.  It  imparts  a 
blood  red  color  to  carbon  bisulphide  in  which  it  is  readily  soluble 
and  from  which  it  may  be  obtained  in  the  form  of  a  crystalline  pre^ 
cipitate  by  the  addition  of  alcohol,  I  found  that  the  pigment  of  the 
aril  of  Celminm  scandens  was  soluble  in  carbon  bisulphide  forming 
a  deep  red  solution,  but  no  precipitate  was  visible  in  the  addition  of 
aleohoh  After  evaporation  an  amorphous  sticky  mass  resulted  and 
it  will  thus  be  seen  that  it  dififers  from  carotin  id  this  respect. 

In  using  various  well  known  solvents  I  found  their  effects  bb 
follows : 

1 .  Water,  no  visible  effect* 

2.  Alcohol,  50  per  cent  no  visible  effect  on  chromatophores,  but 
the  solution  was  slightly  tingeii  yellow. 

3*  Alcohol  absolute,  more  soluble;  the  solution  of  a  deeper 
tinge. 
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Comparing  then  this  statement  with  what  I  have  observed  re- 
irding  the  pigment  under  consideration  we  find  that  there  is  a 
ose  similarity  as  to  its  solubility  and  that  of  carotin. 

With  concentrated  sulphuric  acid  the  chromatophores  changed 
nst  to  a  greenish  color  and  then  to  a  decidedly  purple-blue.  This 
ime  change  of  color  was  effected  when  concentrated  sulphuric  acid 
as  added  to  the  chloroform  solution.  With  iodine  (in  potassium 
dide)  the  chromatophores  turned  blue-green,  like  the  color  char- 
steristic  of  the  Cyanophycese. 

According  to  Zimmermann*  with  a  solution  of  iodine  (e.  g.  aque- 
is  solution  of  iodine  and  iodide  of  potassium)  carotin  is  colored 
reenish  or  greenish-yellow  ;  with  concentrated  sulphuric  acid,  first 
olet  and  then  indigo  blue. 

There  is  evidently,  therefore,  also  much  resemblance  between  the 
feet  of  iodine  and  concentrated  sulphuric  acid  upon  carotin  and 
le  red  pigment  of  Celaatrus  scandens. 

Lacking,  however,  complete  correspondence  I  next  determined  to 
scover  if  it  approached  xauthin  more  closely  in  its  properties.  It 
fiTers  from  this  in  its  most  conspicuous,  although  on  that  account  by 
>  means  most  important  property,  its  color.  "  Xanthin  occurs  in 
3II0W  chromoplasts  in  amorphous  form,  and  especially  in  small 
ranules.'  Its  alcoholic  solution  leaves  on  evaporation  a  wholly 
norphous  resin-like  mass.  It  is  insoluble  in  water,  little  solu- 
ie  in^  ether,  chloroform  and  benzine  but  more  so  in  alcohol. 
iTith  concentrated  sulphuric  acid,  the  isolated  pigment,  as  well  as 
le  chromoplast  takes  first  a  greenish  then  a  blue  color ;  with  iodine 
est  used  in  the  form  of  potassium  iodide  it  becomes  green."^ 

It  will  be  seen  from  this  that  while  the  red  pigment  of  Celastrus 
*andenB  diflfers  from  xanthin  in  its  solubility  it  agrees  with  it  more 
losely  as  regards  the  effect  of  sulphuric  acid  than  does  carotin. 
LDother  striking  resemblance  with  xanthin  is  the  resin-like  amorph- 
U8  residue  left  when  the  solvents  are  evaporated. 

The  behavior  of  the  coloring  matter  of  the  aril  of  the  seed  of 
yelastrus  seandens  with  different  solvents  and  other  reagents  leads 

»Ibid.,p.  102. 

'  It  appears  to  me  of  no  great  importance  to  distinguish  between  pigments 
iccurring  in  solution  or  in  granules  so  long  as  we  know  no  more  about  solu- 
ions  than  we  do  at  present.  We  consider  pigments  in  solution  if  present  in 
uch  a  fine  state  of  division  that  the  individual  particles  can  no  longer  be  recog- 
lized.     It  must  be  admitted  than  such  an  distinction  is  purely  arbitrary. 

^  Zimmermann,  Microtechnique,  p.  103. 
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US  to  conclude  that  in  it  we  find  a  connecting  link  between  the 
crystallizing  carotin  of  red  flowers  and  fruits  and  the  amorphous 
resin-like'xanthin  of  yellow  flowers,  and  these  observations  tend  to 
confirm  Courchet's  views  that  the  pigments  of  yellow  and  red 
chromatophores  having  the  property  of  turning  blue  or  green  with 
sulphuric  acid,  thus  distinguished  from  all  other  pigments,  repre- 
sent a  group  of  closely  related  compoundd**  whose  composition  cer- 
tainly demands  further  investigation.* 


*C)oun*het,  Kecherches  sur  les  chromoleuciteB.  Annalee  de  Sc.  Nftt ,  BoC  VII 
Ser.  VII,  1H8S,  p.  291. 

*The  coloring  matter  described  in  thiA  paper  ih  also  remarkable  foriti  reab- 
tance  to  the  action  of  alkalie«.  Boiling  with  pota^wium  hydroxide  doea  doC  de- 
com|Kwe  it. 
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April  7. 
Mr.  Theodore  D.  Rand  in  the  Chair. 
Twenty-five  persons  present. 

TJie  Serpentines  of  Eastern  Pennsylvania. — Theodore  D.  Band 
called  attention  to  the  specimens  of  serpentine  presented  this  even- 
ing. They  had  been  collected  from  numerous  localities  in  south- 
eastern Pennsylvania.  He  regarded  them,  as  stated  in  a  paper  read 
before  the  Academy,  as  belonging  to  at  least  two  groups  :  one  bor- 
dering the  ancient  gneiss ;  the  other,  which  he  believed  to  be  much 
more  recent,  occurring  in  the  mica  schists  and  gneisses. 

The  former  are  altered  igneous  rocks,  either  pyroxenic  or  chryso- 
litic,  the  chief  material  being  enstatite,  found  often  but  slightly  al- 
tered ;  the  latter  of  more  doubtful  and  perhaps  varied  origin,  deter- 
mination of  which  will  require  much  more  study  of  thin  sections 
under  the  microscope. 

The  bright  yellow  serpentine  from  Easttown  Township,  Chester 
Co.,  is  probably  altered  chrysolite  chiefly,  while  that  from  Fritz 
Island,  near  Beading,  is  an  altered  dolomite.  That  from  Brinton's 
Quarry,  near  West  Chester,  contains  bronzite,  not  entirely  changed. 

The  Badnor  serpentine  is  chiefly  altered  enstatite,  but  specimens 
presented  show,  also,  a  change  from  asbestus  into  serpentine. 

No  rock  is  better  suited  than  serpentine  to  show  that  minerals 
have  a  life  history,  that  they  are  not  the  unchangeable  substances 
commonly  supposed,  for  serpentine  seems  to  be  a  stage  in  the  life  of 
many  minerals  of  which  magnesia  is  a  large  component,  while  ser- 
pentine, in  its  turn,  decomposes  into  soil,  or  occasionally,  indeed  in 
this  region  frequently,  into  quartz.  * 

Perido'Steatite  and  Diabase, — Dr.  Florence  Bascom  stated  that 
she  had  recently  made  examination  of  thin  sections  from  the  ser- 
pentine of  the  belt  running  northeast  and  southwest  from  Chestnut 
Hill  through  the  soapstone  quarry  to  a  point  northeast  of  Bryn 
Mawr,  and  also  of  the  trap  of  the  Conshohocken  dyke. 

The  serpentine  was  from  the  quarries  on  the  Black  Bock  road, 
between  Mill  Creek  and  the  Boberts  road.  The  belt  lies  wholly 
within  the  mica  schists  on  the  southeast  side  of  the  Pre-Cambrian 
gneiss.  The  serpentine  proved  to  be  derived  from  a  peridotite  and 
not  from  a  dolomite  or  from  an  enstatite  rock,  as  in  other  cases 
mentioned.  The  thin  sections  show  olivine  grains  with  the  charac- 
teristic alteration  to  serpentine  on  their  peripheries ;  much  talc  or 
steatite  is  present.  The  rock  is,  therefore,  a  perido-steatite.  The 
dark  green  crystals,  conspicuous  in  the  hand  specimens,  often 
twinned,  are  pseudomorphs  after  olivine,  and  not  after  staurolite, 
the  forms  of  each  resembling  the  other  closely. 
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The  rock  of  the  Conshohocken  dyke  U  medium-grained,  compact, 
of  a  gray  color  on  the  fresh  surface,  a  rusty  green  on  the  weathered 
surface.  In  thin  sections  it  shows  itself  a  typical  diabase,  with 
plagioclase,  pyroxene,  ilmenite  and  apatite,  as  primary  constituent*, 
and  chlorite,  serpentine,  scanty  biotite  and  oalcite,  as  secondary 
constituents.  The  structure  is  characteristically  ophitic:  slender 
idioniorphic  lath-shaped  feldspars  form  a  net  work,  while  allot rio- 
morphic  pyroxene  fills  the  angular  spaces.  The  feldspar  is  twinned 
according  to  the  albite  law,  and  its  optical  properties  indicate  that 
it  belongs  to  the  labradorite-bytownite  end  of  the  series.  The  py- 
roxene is  a  colorless  nonpleochroic  monoclinic  variety.  The  cleav- 
ages and  low  extinction  angle  point  to  diallage  as  the  speciea.  Apa- 
tite is  the  oldest  constituent.  Ilmenite  shows  slight  alteration  to 
leucoxene.  The  rock  is  very  like  the  Pine  Rock  diabase  described 
by  Dana  in  Amer.  Jour.  Sei.,  Vol.  42,  1891,  page  82. 


April  14. 
The  President,  Samuel  6.  Dixon,  M.  D.,  in  the  Chair. 
Twenty-seven  persons  present. 


April  21. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair 

Thirty-six  [>er8ons  present. 

A  paper  entitled  "  A  Revision  of  the  Polar  Hares  of  America,'' 
by  Samuel  N.  Rhoads,  was  presented  for  publication. 
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26th,  was  accepted  and  Prop.  Angelo  Heilprin  was  appointed 
to  represent  the  Academy  on  the  occasion. 

The  following  were  appointed  to  constitute  the  Hayden  Geo- 
logical Memorial  Committee  for  1896: — Dr.  Persifor  Frazer,  Prof. 
Angelo  Heilprin,  Mr.  Benjamin  Smith  Lyman,  Prof.  J.  P.  Lesley 
and  Mr.  Theodore  D.  Rand. 

Mr.  William  H.  Roberts  was  elected  a  member. 

The  following  were  ordered  to  be  printed : — 
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A  BIOGRAPHICAL  SKETCH  OF  JOHH  ABAM  BTDKR. 


BY   HARRI80N   ALLEN,   M.   D. 


John  Adam  Ryder/  the  first  child  of  his  parents,  was  born  Feb- 
ruary 29, 1852,  near  Loudon,  Franklin  County,  Pennsylvania.  His 
parents  are  Benjamin  Longenecker  Ryder  and  Anna  Frick  Ryder. 
On  his  father's  Bu\e  he  was  descended  from  Michael  Ryder  who  was 
one  of  three  sons  whose  father  came  from  England  and  settled 
near  Ca{)e  Cod,  Massachusetts.  Michael  Ryder  removed  from  Mas- 
sachusetts to  Pennsylvania  where  his  descendents  have  since  lived. 
His  paternal  grandmother,  P^iizabeth  Longenecker,  the  wife  of  Adam 
Ryder,  was  of  ( rerman  origin.  She  was  born  in  I^ncaster  County, 
Pennsylvania. 

Anna  Frick  Ryder,  the  mother  of  John  Ryder,  was  bom  in 
Maryland.  She  is  in  part  of  Swiss  descent.  The  maternal  grand- 
mother Anna  Kelso  was  of  Scotch  origin.  Her  great  grandfather 
was  William,  p]arl  of  Kelso.  At  the  time  of  the  persecution  of  the 
Presbyterians  in  Scotland  during  the  reign  of  Charles  H,  the  Earl 
of  Kelso,  together  with  his  wife,  infant  son  and  brother  James,  were 
com|)elle<i  to  leave  Scotland.  They  sought  refuge  in  Ireland,  where 
James  Kelso  was  captured,  taken  to  Loudon  and  executed.     The 
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estates  were  confiscated.  A  grandson  of  William  Kelso,  above 
referred  to,  came  to  America. 

It  will  be  thus  seen  that  Dr.  Ryder  was  twice  removed  from  an- 
cestors who  combined  English,  Scotch,  German  and  Swiss  traits. 

Dr.  Ryder's  father  was  by  training  a  farmer.  He  became  inter- 
ested in  horticulture  and  at  one  time  conducted  a  large  nursery. 
His  talents  for  invention  are  of  an  exceptional  order;  he  has  im- 
proved mechanical  devices  for  preserving  and  curing  fruits,  vege- 
table and  animal  products,  and  has  become  widely  known  in  con- 
nection with  their  manufacture  and  introduction. 

Dr.  Ryder's  inventive  ability  can  be  traced  in  great  measure  to 
his  father  and  remotely  to  the  Longenecker  branch  of  the  family. 
His  mother,  however,  possesses  inventive  skill  in  no  mean  degree. 
Ryder  had  no  taste  for  music ;  in  this  respect  he  resembled  his 
mother,  since  the  taste  was  well  developed  in  the  father.  He  had  a 
natural  facility  for  drawing,  although  he  never  cultivated  it  beyond 
what  was  necessary  for  the  illustration  of  his  papers  and  for  the 
class  room.  This  talent,  also,  is  traceable  to  his  father.  His  taste 
for  natural  history  is  a  direct  inheritance  from  his  mother.  While 
Dr.  Ryder  never  became  much  interested  in  medicine,  many  phases 
of  his  researches  are  so  closely  allied  to  this  science  that  he  may  be 
said  to  have  inherited  the  taste  from  his  father,  who,  although  never 
having  studied  medicine  systematically,  had  that  turn  of  mind 
which  is  constantly  tending  to  contemplate  the  nature  of  disease.  A 
paternal  aunt  of  Dr.  Ryder  studied  medicine.  She  was  never  grad- 
uated. Her  medical  opinion  was  frequently  sought  for  and  valued 
in  the  community  where  she  lived.  She  was  also  of  an  inventive 
turn  of  mind. 

Dr.  Ryder  early  exhibited  a  taste  for  natural  history.  When 
three  years  old  he  was  constantly  bringing  into  the  house  brightly  col- 
ored stones,  insects  and  other  natural  objects.  At  eight  years  he 
knew  the  botanical  names  of  all  the  plants  in  his  father's  nursery. 
While  very  young  he  was  noted  for  a  habit  which  distinguished 
him  throughout  life,  namely,  of  always  having  his  mind  occupied 
with  something  apart  from  the  duties  in  hand  ;  thus,  while  helping 
his  father  at  pruning  or  grafting,  he  would  recite  aloud  passages 
from  a  favorite  author,  a  copy  of  which  would  be  found  in  his  pocket. 
On  one  occasion  his  father  hearing  hearty  laughter  asked  him  the 
cause  of  his  mirth.  The  boy  replied  he  wondered  how  Diogenes 
felt  living  in  such  a  small  place  as  a  tub,  and  ^^hat  fun  he  must 
have  had  searching  for  the  honest  man. 
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Every  farmer  in  those  days  kept  a  few  swarms  of  bees.  While 
Mr.  Ryder  was  not  a  professional  apiculturist,  be  knew  in  common 
with  his  neighbors  a  good  deal  about  the  raising  of  bees.  Ryder 
(leveIo|>ed  an  interest  and  without  being  specially  instructed  becmme 
proficient  in  the  care  of  bees,  and  throughout  life  often  reverted  to 
their  habits  for  many  points  in  the  economy  of  insects. 

At  three  years  of  age  he  began  to  receive  instruction  from  his 
maternal  grandmother  from  whom  he  early  mastered  the  rudiments 
of  Cterman.  He  attributed  his  subsequent  fluency  in  German  (for 
he  could  speak  it  like  a  native)  to  this  early  impression.  A  little 
book  entitled  *'Biblische  Naturgeschichte  fiir  Kinder'*  bears  bis 
name  on  the  cover  with  the  date  of  1860. 

Ryder  spent  the  life  usual  to  a  country  boy.  He  possessed  great 
energy  of  body  and  was  fond  of  walking,  rarely,  if  ever,  using  a 
horse  to  ride,  although  the  stable  was  at  his  command.  He  attended 
the  country  school  from  the  age  of  six  or  seven  until  his  fifteenth 
year,  when  he  ran  away.  Soon  afterward  he  was  sent  to  the  Acad- 
emy and  then  to  the  Normal  School  at  Millersville  from  which  he 
aUo  ran  away,  and  did  not  return  home  but  lived  the  life  of  a  tramp 
for  some  days  l>efore  he  was  detected.  He  was  severely  punished 
for  both  these  escapades.  It  appears  that  Ryder  was  always  very 
sensitive  and  never  associated  with  boys  of  his  age  in  the  sports  cus- 
tomary to  youth,  but  wandered  about  alone  through  the  woods  and 
meadows  collecting  insects  and  plants.  He  soon  earned  the  nick- 
name of  **  craiy  John.**  In  the  end  his  father  prudently  inter- 
vieweil  the  princi{>al  of  the  Academy  and  made  special  arrangements 
which  enableil  Ryder  to  live  on  more  agreeable  terms.      But  he  was 
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yesLT,  he  wrote  home  asking  for  a  microscope,  books  on  natural  his- 
tory, chemical  apparatus,  etc.  His  restless  spirit  caused  him  to 
-drop  out  of  the  school  for  good  after  a  few  months. 

He  taught  school  in  the  neighborhood  of  Loudon  and  afterward 
in  the  High  School  of  the  county  for  three  years.  He  was  quite  suc- 
<;e8sful  and  was  much  esteemed  by  all  who  were  brought  in  contact 
^th  him. 

We  now  find  Ryder  in  his  twenty-second  year  with  the  best 
^^uipment  it  was  possible  to  secure  for  him  in  a  rural  district.  His 
tastes  were  defined,  and  he  at  once  made  up  his  mind  to  devote  him* 
«elf  to  the  study  of  science.  This  decision  was  quickened  by  the 
:failure  of  his  father  in  business,  so  that  Ryder  was  thrown  entirely 
^pon  his  own  resources.  Of  a  proud  disposition,  he  refused  all 
^issistance  from  his  relatives,  and  learning  that  the  Jessup  Fund  of 
^be  Academy  of  Natural  Sciences  of  Philadelphia  afforded  assist- 
mnce  to  young  men  who  were  desirous  of  devoting  themselves  to  the 
^tudy  of  natural  history,  he  came  to  Philadelphia  in  the  spring  of 
11874,  and  appealed  to  Mr.  Thomas  Meehan,  an  old  friend  of  his 
leather,  for  advice.  Mr.  Meehan  states  that  Ryder  visited  him  at  his 
:Tesidence  in  Germantown.  His  funds  were  low,  and  to  save  money 
ie  had  walked  the  entire  distance,  twelve  miles,  from  Philadelphia. 
IMr.  Meehan  was  interested  in  Ryder,  who  was,  however,  urged  not 
Xo  attempt  to  live  on  the  small  amount  of  five  dollars  a  week  per- 
flitted  by  the  fund.  But  Ryder  was  not  to  be  deterred.  He  felt 
confident  that  he  could  in  some  way  manage,  and  accordingly, 
^rmed  with  a  letter  of  introduction,  he  visited  the  Academy  and 
made  formal  application.  This  was,  at  first,  unsuccessful,  but  in 
the  latter  part  of  the  year  he  was  duly  appointed.  He  remained  in 
the  Academy  as  a  beneficiary  of  the  Fund  for  six  years. 

Little  is  known  of  his  private  life  during  the  greater  part  of  this 
time.  In  1879,  Mr.  J.  S.  Kingsley,  now  Professor  of  Biology  in 
Tuft's  College,  Massachusetts,  was  his  associate,  and  through  him  it 
is  ascertained  that  Ryder  lived  on  the  top  floor  of  No.  1113  Chest- 
nut Street.  His  chamber  and  laboratory  were  one.  Upper  rooms 
in  business  blocks  were  then  cheap,  and  food  at  moderate  prices, 
offered  for  the  use  of  employes  of  newspaper  offices  in  the  neighbor- 
hood, could  be  obtained  day  and  night.  The  markets  and  restaur- 
ants of  Philadelphia  furnish  plain,  wholesome  food  at  rates  which 
compare  favorably  with  those  in  any  American  city.  Meals  at 
fifteen  cents  each  are  important  factors  in  solving  a  problem  of 
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living  on  seventy  cents  a  day.  It  was  the  custom  of  the  proprietor 
of  the  restaurant  frequented  hj  Ryder  to  put  aside  for  him  the  oji- 
ter  shells,  which,  after  each  meal,  were  inspected  for  organismn.  In 
this  way  he  discovered  the  sponge  Camnniphyi*ima,  Doubtleaa  the 
work  on  the  huhits  and  food  of  the  oyster,  on  which  Ryder's  fmroe  io 
a  measure  re^ts,  l)egan  m  these  desultory  studies. 

It  was  a  time  of  formative  plans.  A  mong  these  mmy  l>e  recalled — 
an  educational  sciieme  by  which  the  teachers  in  the  public  sch«i<ils 
were  to  be  preparer!  for  imparting  the  elements  of  biology  to  their 
pupils  ;  a  course  of  popular  lectures  at  the  Wagner  Institute;  and  a 
series  of  pafiers  on  natural  history  for  a  Philadelphia  pitper.  None 
of  these  came  to  anything. 

Such  a  life  in  a  region  of  stores  and  warehouses  is  well  enough  dur- 
ing the  week.  The  days  and  nights  are  separated  by  the  changen  in 
light — but  not  by  changes  in  habit.  But  on  Sunday  the  busineaa  part 
of  a  city  is  but  little  better  than  a  dei>ert.  Ryder  was  in  the  habit 
of  spending  thit$  day,  when  the  season  favored  his  so  doing,  in  the 
suburban  districts,  or  in  Fairmount  Park.  It  was  on  such  excor- 
sions  he  discovered  SatlopendreUa  and  EurijjHtnropuj*. 

The  previous  education  of  Ryder  was  one  inadequately  qualifying 
him  for  the  career  of  a  naturalist.  This,  indeed,  is  not  leas  than  that 
required  t<>  equip  a  student  for  any  intellectual  career  whataoever. 
How  iinmen$>e  the  labor  when  one  is  comi)elled  to  equip  himself!  The 
naturalii^t  must  be  a  linguist  (for  there  is  scarcely  a  modem  Euro> 
pean  language  which  may  not  possess  a  treasure  for  bis  needs)  ;  be 
is  all  the  l>etter  for  being  a*  draughtsman ;  he  should  command  a 

H)d  iitefary  ilyig;  bia  ghould   l>e  a  rtifttbtmatidan  and  tihvt 
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In  1880,  the  National  Government  was  desirous  of  having  investi- 
gations prosecuted  in  behalf  of  the  United  States  Fish  Commission  on 
the  life-history  of  the  American  food-fishes  and  other  aquatic  animals, 
especially  their  embryology  and  growth,  the  character  of  their  food 
in  the  early  as  well  as  the  later  stages  of  life.  In  the  judgment  of 
Prof.  Baird,  who  was  at  that  time  Commissioner,  no  one  in  the 
country  possessed  the  qualifications  to  meet  the  provisions  of  such 
investigations  in  so  high  a  degree  as  Dr.  Ryder. 

He  was  at  once  invited  to  undertake  the  work,  which  not  only 
gave  him  an  opportunity  of  systematizing  his  studies  (these  were 
already  embracing  the  higher  problems  in  biology),  but  had  the 
advantage  of  placing  him  in  a  better  paid  position. 

It  is  true  that  up  to  this  date  Ryder  had  given  no  special  atten- 
tion to  fishes,  but  he  had  obtained  a  general  knowledge  of  the  sub- 
ject at  the  Academy,  his  inherited  talent  for  invention  lent  itself 
readily  to  the  details  of  field-work,  while  his  acquaintance  with 
the  lower  forms  of  aquatic  life  fitted  him  for  the  study  of  the  food 
of  fishes,  the  study  of  their  young  stages,  their  parasites,  etc' 

Dr.  Ryder  always  referred  to  this  period  with  interest.  His  first 
detail  was  to  the  field,  but  in  1882,  Prof.  Baird  transferred  him  to 
the  National  Museum,  occasionally  only,  assigning  him  to  field- 
work.  He  was  extraordinarily  active  during  the  six  years  he  re- 
mained on  the  Commission.  He  contributed  twenty -nine  papers  on 
the  oyster  and  oyster-culture,  and  fifty  papers  on  the  development 
of  fishes,  their  food  material  and  methods  of  development.  All  his 
contributions  were  carefully  prepared  and  showed  extensive  knowl- 
edge of  the  subjects  treated.  He  discovered,  in  1888,  a  byssus  in 
a  young  stage  of  the  long  clam  Mya  arenarm.  Prof.  Baird,  in 
commenting  on  this  discovery  in  his  report  for  that  year,  believed  "  it 
to  be  of  economic  importance  since  the  young  individuals  now  can 
be  freely  handled  and  transported."  Mr.  Bashford  Dean  remarks  : 
"  I  have  heard  it  said  that  Dr.  Ryder  had,  in  his  scientific  work, 
grown  up  with  the  Commission  ;  it  might,  I  think,  be  said  even  as 
justly  that  the  Commission  had,  in  a  measure,  grown  up  with  him."* 
His  personality  and  methods  had  stamped  themselves  upon  every 

•(1)  The  following  papers,  prior  to  1880,  related  to  Dr.  Ryder's  contribu- 
tion to  ichthyology  :  **  On  the  Origin  of  Bilateral  Symmetry  and  the  Numer- 
ous Segments  of  the  Soft  Rays  of  Fishes  ;  "  "  Phosphorescence  of  very  Young 
Fishes ;  "  **  The  PBorosperms  found  in  Aphredoderus  sayanus,'* 

*  Memorial  Pamphlet. 
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officer  of  the  Com  mission  to  which  he  had  heeu  originally  attached 
as  an  expert.  He  *'  merited  the  confidence  and  esteem  of  every  one 
from  the  Commissioner  to  the  humblest  attendant." 

On  the  occasion  of  his  resignation,  1886,  Prof.  Baird  expreteed 
himself  in  a  personal  letter  in  these  words :  *'  In  view  of  the  many 
years  of  your  connection  with  the  Fish  Commission,  and  the  valu- 
able services  which  you  have  rendered  by  the  exercise  of  your  pro- 
fessional skill  and  ability,  I  accept  your  resignation  with  very 
great  regret.'  His  work,  however,  on  the  Commission,  did  oot  at 
once  cease.  He  was  employed  in  May  and  June,  1888,  to  investi- 
gate the  sturgeon  fisheries  in  the  Delaware  River.^  During  the 
remainder  of  the  summer  of  the  same  year,  he  had  charge  of  the 
station  at  Wood's  Hole. 

His  interest  in  the  study  of  Cetacea  began  while  on  the  Commis- 
sion. Although  his  work  on  this  subject  was  never  extensive,  per- 
haps no  other  group  of  observations  better  illustrate  the  higher 
characteristics  of  his  mind. 

In  1886,  it  was  determined  by  the  authorities  of  the  University  of 
Pennsylvania,  at  the  suggestion  of  Prof.  Horace  Jayne,  to  found  a 
chair  of  Comparative  Histology  and  Embryology.  As  stated  hy 
Prof.  Jayne,  "  It  was  seen  that  a  course  was  needed  which  would 
give  students  a  thorough  knowledge  of  comparative  microscopic 
anatomy,  together  with  the  development  of  the  tissues  and  of  the 
different  kinds  of  animal  forms."*  The  chair  was  offered  to  Dr. 
Ryder  and  accepted,  though  "  he  hesitated  at  first,"  to  again  quote 
Prof.  Jayne,  **  because  he  mistrusted  his  power  to  teach  and  handle 
large  cl^Lc^eti  of  iiitiidtaiti},  a  mbtrubi  \vliieh  was  nevt'r  shure^   bj  hi* 


1896.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  229 

have  never  enjoyed  until  this  season,  and,  unless  one  can  give  his 
whole  time  to  the  work  of  opening  hundreds  of  females  with  great 
care,  and  have  the  means  and  time  to  preserve  the  material  ob- 
tained, it  is  but  very  little  use  to  bother  with  the  subject.  I  have 
eviscerated  about  five  hundred  rats,  mice,  field-mice,  moles,  bats  and  , 
musk-rats.  I  have  a  fine  lot  of  embryos  of  all  stages  nicely  pre- 
served. Besides  this  I  have  obtained  two  hundred  and  fifty  spar- 
row's eggs  in  all  stages  of  incubation,  which  I  have  also  put  in  good 
condition." 

After  an  experience  of  nine  years,  terminating  only  in  his  death, 
it  can  be  said  of  him  that  all  the  expectations  raised  at  the  time  of 
ills  appointment  were  more  than  realized.  He  proved  himself  to  be 
a  diligent  teacher  and  an  esteemed  colleague.  As  matters  appear  to 
be  arranged  for  men  of  Ryder's  attainments,  a  university  position  is 
the  best  available.  Speaking  for  the  personal  side  of  his  career,  it 
jnay  be  said  of  him,  as  I  am  sure  he  might  have  said  for  himself, 
that  to  receive  the  respectful  admiration  and  afiection  of  pupils  and 
to  influence  for  good  the  mental  development  of  youth,  is  for  any 
man  a  sufficient  reward.  A  former  pupil,  Mr.  H.  F.  Moore,  says  of 
iim  :  "  What  he  may  have  lacked  in  some  of  the  usual  attributes 
of  a  successful  teacher  was  more  than  compensated  for  by  his 
]keen  sympathy,  his  painstaking  care  and  his  skill  with  crayon  and 
pencil.  If  he  had  found  a  point  of  interest  in  his  work,  he  usually 
invited  us  to  enter,  and  would  unfold  to  us  his  hopes  and  aspira- 
tions with  the  enthusiasm  and  simplicity  of  youth."  Yet,  after  all 
is  said,  one  must  agree  with  his  friend,  Mr.  W.  V.  McKean,  that 
^*  Ryder  was  essentially  the  kind  of  investigator  that  it  would  have 
been  a  public  benefit  to  have  established  in  an  amply  endowed  uni- 
versity chair,  so  that  he  might  be  entirely  free  to  pursue  his  re- 
searches unhindered  by  any  mere  task  work." 

Dr.  Ryder  enjoyed  perfect  health  until  1882,  when  he  contracted 
malaria  while  engaged  in  some  researches  in  connection  with  his 
work  on  the  Fish  Commission,  at  Ridge,  Maryland.  He  suffered 
from  a  recurrence  in  1888,  while  residing  in  Philadelphia.  About 
this  time  dyspepsia  announced  itself.  He  suffered  greatly  and  be- 
came much  emaciated.  In  the  summer  of  1890  he  visited  Europe, 
but  returned  scarcely  at  all  improved.  He  had  an  attack  of  the  pre- 
vailing influenza  in  1894,  and  from  this  time  more  serious  and  ob- 
scure impairment  of  the  general  health  ensued.  He  died  March 
26,  1895,  aft«r  an  acute  illness  of  a  few  days,  aged  forty-three 
years. 
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Dr.  Ryder's  death  was  unexpected,  aod  expresnona  of  regret  veie 
univeritaL  The  daily  papers  published  detailed  aocounts  of  his  Uh 
and  services.  Immediately  aAer  the  death,  the  Board  of  Truateesof  the 
University  held  a  meeting,  at  which  Dr.  S.  Weir  Mitchell  made  a  feel- 
ing announcement.  The  Board  then  passed  the  following  resolution : 
"  The  Trustees  of  the  University  of  Pennsylvania  deplore  the  \om 
sustained  by  it  in  the  death  of  John  A.  Ryder,  Ph.  D^  Profenor  of 
Comparative  Histology  and  Embryology.  Called  to  that  Chair  in 
18^6,  he  quitted  for  it  a  congenial  field  of  labor  under  the  United 
States  Fish  Commission,  in  which  he  had  rendered  great  serrioe  to 
the  Government,  and  acquired  for  himself  a  worldwide  reputation. 
Thenceforth,  he  devoted  himself  equally,  and  with  a  fidelity  and 
eflfectiveness  that  ended  only  with  his  life,  to  the  work  of  a  teacher 
and  that  of  an  investigator.  His  characteristic  traits  were  naodesty, 
unselfishness,  and  sincerity  in  the  search  for  truth.  To  theM  were 
added  a  rare  talent  for  investigation,  strong  intellectual  capacity, 
and  unremitting  industry  ;  and  these  inured  not  only  to  the  benefit 
of  the  school  in  which  he  taught,  but  to  the  distinct  advaDcemeot» 
both  in  theory  and  in  application  to  the  science  of  biology  to  whick 
his  life  was  consecrated.'' 

The  funeral  services  were  conducted  by  Prof.  George  F.  Fuller^ 
ton.  Vice  Provost,  and  the  Rev.  Dr.  H.  C.  McCook.  His  body  was 
cremated. 

A  memorial  meeting,  held  in  the  hall  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  April  10th,  was  participated  in  by 
bersof  the  faculty  of  the  University  of  Pennsylvania,  repreeentatif 
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II. 

Dr.  Ryder  was  a  man  of  restless  mental  activity.  Plan  after  plan 
ras  dbcussed  in  his  early  letters.  No  defence  was  offered  for  this 
agemess  of  spirit.  On  the  contrary,  he  says  in  one  of  his  outbursts : 
I  see  more  worlds  ahead  of  me  to  conquer,  so  that  I  have  little 
ime  to  attend  to  number  one,  that  often  restive  and  troublesome 
person  who  is  always  reaching  for  toys  he  ought  not  to  have,  greatly 
o  the  disadvantage  of  more  serious  matters.''  Circumstances  an- 
lulled  most  of  his  numerous  enterprises,  but  the  ideas  were,  without 
xception,  admirable,  and  some  of  them  were  afterward  realized  by 
others.  In  1879,  he  proposed  to  establish  in  Philadelphia,  in  con- 
unction  with  Mr.  W.  C.  Seal,  a  depot  of  material  for  biological 
aboratories  and  class-room  demonstrations.  It  was  intended  that 
dr.  Seal  would  collect  and  preserve  the  specimens  which  Dr.  Ryder 
70uld  undertake  to  identify  and  to  furnish  all  other  information, 
t  was  clesigned  to  embrace  marine  and  fresh-water,  as  well  as 
errestrial  forms.  In  association  with  his  friend,  Mr.  J.  S.  Kingsley, 
le  at  one  time  thought  of  writing  a  book  on  the  infusoria,  a  work 
hat  jet  remains  a  desideratum.  Dr.  Ryder  had  a  ready  knowledge 
»f  the  group.  In  later  years  he  constantly  reverted  to  it  for  illustra- 
ion  in  his  studies  of  the  movements  of  protoplasm.  A  third  under- 
aking  on  the  embryology  of  fishes  was  proposed.  It  never  went 
urther  than  the  title-page.  In  1887,  he  seriously  contemplated  a 
ext-book  on  general  embryology.  It  was  to  be  "  copiously  illus- 
rated  and  to  set  forth  the  principles  from  new  points  of  view."  To 
his  task  he  intended  devoting  two  or  three  years.  In  1893,  he 
published,  under  the  auspices  of  the  University  of  Pennsylvania,  a 
3amphlet  entitled  "  The  Synthetical  Museum  of  Comparative  Anat- 
)my  as  the  Basis  for  a  Comprehensive  System  of  Research.'' 

It  is  a  remarkable  fact  that  Dr.  Ryder,  in  his  active  and  versa- 
;ile  career,  never  wrote  an  extended  memoir.  Everything  he  pre- 
pared for  the  press  was  the  direct  outcome  of  the  practical  tasks 
ipon  which  he  was  officially  engaged. 

His  work  in  zoology®  was  not  large.  Reference  to  the  bibli- 
)graphy  shows  that  twelve  papers  may  be  so  classified.    He  once 

•Dr.  Bjder  made  a  few  observations  in  physiological  botany.  Early  in  his 
;areer,  viz.,  1877,  he  noted  the  disposition  of  the  tendrils  of  Cocculus  indicus 
o  twine  (Proc.  A.  N.  S.,  1877,  3).  In  1879  he  observed  the  honey -glands 
>f  the  leaves  of  CcUcUpaj  and  the  habits  of  bees  respecting  them.  (Proc.  A.  N. 
J.,  1879,  6 ;  Pastime,  1881,  II,  8;  Am.  Nat.,  1878,  4.) 
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said,  "  The  Sjiecies  makers  are  caviare  to  me."  But  he  himself  did 
not  escape  the  fate  of  most  biologists  in  the  making  of  species. 

I  have  given  my  impressions  of  his  disinclination  to  studj  species 
elsewhere  :*  **  In  competent  hands  the  elucidation  of  species  is  not,  as 
it  has  opprobriously  been  said  to  be,  a  dullard's  task  of  taking  an 
inventory  of  nature,  but  the  study  of  the  ultimate  forms  which  those 
organisms  assume  which  breed  true.  The  shifting  of  color  schemes, 
the  exhibition  of  the  effects  of  food  and  climate  on  sixe  in  whole  or 
in  parts,  and  of  other  causes  by  which  minute  difierentiaUons  are 
started  and  maintained,  are  of  unending  interest,  and  worthy  of  the 
best  powers  of  the  naturalist.  If  Ryder  had  been  more  closely  iden- 
tified than  he  was  with  the  careers  of  the  great  academicians  who 
had  preceded  him,  it  would  in  no  whit  have  detracted  from  the 
value  of  his  philosophical  labors.  One  cannot  but  regret,  if  for  no 
other  reason  than  for  his  health's  sake,  that  he  discontinued  those 
fruitful  excursions  to  our  woods,  ponds  and  rivers,  by  which  he  con- 
tributed so  notably  to  our  micro-fauna." 

While  Dr.  Ryder  did  not  identify  himself  with  zoology,  his  repa- 
tation  may  be  said  to  rest  in  great  part  upon  his  labors  on  the 
morphology  of  the  early  stages  of  the  development  of  fishes.  This 
work,  for  the  most  part,  represents  that  accomplished  by  him  as  an 
expert  on  the  Fish  Commission.  His  interest  in  the  subject  of  the 
nature  of  species  was,  however,  a  deep-seated  one,  and  he  was  con- 
stantly reviewing  masses  of  data  which  he  had  accumulated  in  at- 
tempting to  explain  the  tenets  of  evolution.  That  these  attempts 
should  have  been  largely  in  the  direction  of  dynamics  waa  to  be  ex- 

cted,  since  he  waa  cntiblcd  to  aunly  to  the  problemg  hi*  talent  for 
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I ;  their  relations  as  a  whole ;  their  relations  to  the  muscles ; 
their  form,  arrangements,  .etc.,  all  proclaim  a  common  law :  while 
every  abnormality,  injury,  reparative  expedient,  still  further  strength- 
ens it  in  my  mind,  and  is  the  only  thing  that  will  demonstrate  to 
the  world  the  truths  of  the  doctrines  of  unity  of  law  and  universal 
evolution.  It  completes  Darwin's  work  on  a  grander  scale  than 
Darwin  ever  dreamed  of  It  still  further  declares  that  there  is  one 
eternal  ever-active  cause,  operating  in  lines  of  constant  and  mathe- 
matical precision.  If  Dr.  Haughton,  of  Cambridge,  can  demon- 
strate the  mathematics  of  the  bones  and  muscles,  surely  some  one 
else  can  study  the  dynamics  that  creates  them.'' 

His  first  work  in  speculative  biology  was  an  attempt  to  explain 
by  such  reasoning  a  law  of  reduction  of  digits  in  the  mammalia.^® 
In  the  same  year  he  eiideavored  to  establish  a  dynamical  theory  to 
account  for  the  modifications  in  the  forms  of  tooth  structure  and  to 
correlate  this  structure  with  the  shapes  of  the  lower  jaw  and  other 
parts  of  the  skull.  In  the  following  yQar  he  discussed  the  mechanical 
genesis,  degeneration  and  coalescence  of  vertebral  centra  in  a  gigan- 
tic extinct  armadillo. 

He  developed  a  theory  on  the  origin  of  the  amnion  in  1886,  and  his 
explanation  of  the  different  types  of  placentae  in  1887.  In  1889  he 
defended  the  thesis  **  that  the  segmentation  of  the  soft  rays  of  the 
fins  of  fishes  are  simply  fractures  due  to  flexures,  and  that  on  the 
caudal  fin  they  possess  probably  the  same  direction  as  the  inter- 
i^yomeric  fissures.""  Ryder's  bibliography  contains  fourteen  titles 
of  papers  which  illustrate  similar  lines  of  reasoning. 

In  the  same  year  we  have  evidence  of  additions  to  his  methods, 
for,  while  keeping  to  the  lines  already  indicated,  he  added  others  of 
a  different  character,  and  sustained  by  broadly  contrasted  methods 
of  expression.  Allusion  is  made  especially  to  his  studies  of  the  con- 
tractility of  protoplasm,  which  is  first  mentioned  in  his  paper,  "  On 
the  Fore  and  Aft  Poles,  the  Axial  Differentiation  and  a  Possible 
Anterior  Sensory  Apparatus  of  Volvox  minor"  and  in  his  paper  on  the 
"  Origin  and  Meaning  of  Sex."  These  papers  began  a  series  which 
(included  in  the  bibliography  under  numbers  174, 186, 190  and  191) 
dealt  not  so  much  with  problems  in  dynamics  as  with  the  old  vital 
doctrines,  or,  as  would  be  expressed  in  modern  phrase,  metabolism. 
"  The  Origin  and  Meaning  of  Sex  "  appeared  in  the  Biological  Bui- 

"Law  of  Digital  Beduction,  Proc.  A.  N.  S.,  1877. 
*^  E.  D.  Cope,  Memorial  Pamphlet. 
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ietin,  UniT.  of  PeniuL,  1889.  ExtensioDS  of  opinion  were  printed 
in  the  Procftdings  of  the  Aeademj,  1889,  and  in  the  Awnerimm 
NaturaiiM,  1889,  501.  He  held  thmt  OTer-natrition  led  to  all  f<HiH 
of  aexual  reproduction  ;  that  the  male  and  female  dementi  are  con- 
trasted in  their  tendency  to  undergo  segmentation — the  female  ele- 
ment having  lost  the  power  to  mMlergo  such  segmentation  spontane- 
ousIt  (excepting  in  parthenogenesis), — while  the  male  dement  is 
accompanied  bj  an  increase  of  segmental  power,  ^  ^  ^  m 
**Sez  probably  aroee  simoltaneously  and  iodependently  in  both 
female  and  male  as  soon  as  certain  cdb  of  coherent  groups  became 
over  nourished,  and  incapable  <^  further  segmentation  nnkss 
brought  into  contact  and  fused  with  the  minute  male  element,  or 
one  which  is  the  product  of  an  increase  of  s^mentational  power 
which  is  transferred  to  the  female  element  in  the  act  of  fertiliaition.'' 
Important  applications  were  made  of  the  hypothesis  to  the  study  of 
variation,  the  evolution  of  sexual  characters,  and,  as  the  author  be- 
lieved, a  coosiftent  and  simple  theory  of  inheritance  which  is  in 
harmony  with  all  the  fects  of  reproduction.  At  this  time  he  was  in 
a  state  \yjrdf^nng  on  exaltation.  ^  I  sat  up  late  last  night  after  the 
whole  thing  flashed  across  my  mind  in  an  instant,**  he  writea,  **  and 
did  not  sleep  for  two  hours  after  I  went  to  bed  because  my  brain 
was  going  like  a  dynamo,  thinking  out  detail  after  detail  of  my  hy- 
pothesis. ^  f  *  *  Wolfe  and  Schwann  mark  two  eras  in  the 
history  of  hypothesis.  I  shall  mark  a  third  if  I  live  to  complete 
the  §keU:h  of  the  vast  hypothesis.  ^  *  *  *  My  diaappoini- 
menu  vauii^h  into  the  uttermost  inane  when  I  think  of  what  it  has 
h«en  poMbla  fioir  me  to  acbiitvt 
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of  interpretation  of  the  facts  of  morphology."  In  another  place,  an 
address  entitled  "  Dynamics  in  Evolution/'  1893,  he  said,  "  experi- 
mental investigations  in  embrj^ology  will  make  no  solid  progress 
until  the  mischievous  influence  of  such  speculations  have  been  eradi- 
cated from  the  minds  of  the  present  generation."  These  opinions 
remained  unmodified  to  the  day  of  his  death.  Perhaps  the  best  ex- 
pression of  his  views  can  be  found  in  a  lecture  delivered  at  Wood's 
Hole,  1894,  and  a  second  lecture  entitled  "A  Dynamical  Hypothe- 
sis of  Inheritance." 

The  last  phase  of  his  scientific  life  is  the  most  instructive,  namely, 
that  relating  to  the  application  of  geometry  and  the  difierential  cal- 
culus to  the  study  of  organic  forms.  The  idea  that  anatomy  and 
mathematics  can  be  of  mutual  assistance  generally  comes  to  savants 
too  late  for  practical  use.  Against  the  example  of  Helmholtz  we  cite 
many  failures.  Mathematics  came  to  John  Goodsir  too  late  for 
anatomy,  and  anatomy  to  Fechner  too  late  for  mathematics.  When 
Ryder  saw  the  necessity  of  preparing  himself  in  these  sciences 
(for  his  early  training  had  excluded  them),  he  set  to  work  to  supply 
the  defect  with  characteristic  energy.  He  studied  geometry  and  the 
calculus  in  spare  hours.  He  became  enthusiastic  for  them.  He 
declared  geometry  to  be  the  noblest  of  the  sciences.  He  read  the 
writings  of  Lord  Kelvin  carefully ;  his  admiration  for  them  was 
unbounded.  At  the  time  of  Ryder's  death,  two  works  lay  on  the 
bed,  one  was  a  text-book  on  the  difierential  calculus,  the  other  a 
volume  of  Lord  Kelvin's  works. 

It  is  difiScult  to  fix  a  time  when  the  mathematical  explanation  of 
the  mechanics  of  evolution  occurred  to  him.  We  have  seen  that  he 
was  influenced  by  Haughton  as  early  as  1874.  K  we  can  draw  an 
inference  from  the  reading  of  the  paper  entitled  "  The  Fore  and  Aft 
Poles  of  Volvox  minor"  previously  quoted,  and  again  the  essay 
"  The  Polar  Difierentiation  of  Volvox  minor  "  and  "  Specialization  of 
Possible  Anterior  Sense  Organs  "  (No.  174,  Bibliography),  the  idea 
apparently  suggested  itself  by  studies  in  the  early  Academy  days  on 
the .  infusoria  and  later  on  the  development  of  simple  organisms. 
The  same  conception  occurs  in  his  papers  on  "  Energy  in  Biological 
Evolution ; "  **  Of  the  Representation  of  the  Relative  Intensity  of  the 
Conflict  Between  Organisms;"  "Energy  as  a  Factor  in  Organic 
Evolution  ;  "  "  Mechanical  Genesis  of  the  Form  of  the  Fowl's  Egg  ; " 
**  The  Adaptive  Forms  and  Vortex  Motions  of  the  Substance  of  the 
Red  Blood  Corpuscles  of  Vertebrates ;  "  "  The  Correlation  of  the 
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Volumes  and  Surfaces  of  Organismd.*'"  One  of  the  last  demoDatra- 
tions  he  made  was  at  a  meeting  of  the  Bibliographical  Club  of  the 
University  of  Pennsjlvania,  when  he  exhibited  contractile  films  of 
gelatin  in  illustration  of  the  mechanical  conditions  underljing  the 
problem  of  the  arrangement  of  the  convolutions  of  the  brain. 

In  January,  1890,  he  writes :  "  It  is  my  hope  to  reduce  the  doe- 
trine  of  evolution  into  a  simple  realization  of  Newtonian  prindples. 
The  three  great  Newtonian  laws  of  motion  are  at  the  bottom  of  the 
whole  matter.  Some  day  I  shall  be  able  to  tell  a  great  deal  that  I 
have  kept  to  myself  in  order  to  test  its  truth.  *  *  ♦  ♦  I  am 
engaged — and  will  be  hereafter  almost  entirely — in  determining  the 
fitctors  and  processes  which  have  e^cted  the  evolution  and  diverg- 
ence of  species.  «  *  *  *  I  have  at  last  worked  out  a  new 
theory  of  inheritance  which  must  ultimately  replace  those  of  Weia- 
mann  and  Darwin,  or  at  least  furnish  the  foundation  by  which  the 
data  and  phenomena  of  variation  and  inheritance  can  be  coK^rdi- 
nated  with  the  great  universal  principle  of  the  doctrine  of  the  con- 
servation of  energy.  The  speculations  of  Darwin,  Haeckel,  Weis- 
mann.  Brooks,  DeBries,  Strassburger  and  Nageli  looking  to  a  theory 
of  inheritance  are  irreconcilable  with  the  fundamental  postulates  of 
l^ysical  science,  and  must  be  abandoned.  This  also  renders  the 
conflict  between  the  hypothesis  of  Darwin  and  those  of  Lamardc  one 
of  primary  importance,  and  sharply  defines  the  line  of  battle  be- 
tween the  thinkers  who  range  themselves  under  the  banner  of  one 
or  the  other  of  theee  prophets  of  transformism.** 

While  it  is  impossible  to  say  what  Dr.  Ryder  would  have  aceom- 
nlklkid  ui  hi#  iiiempl  io  mm  malheraatioi  m^  a  medium  of  * 
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of  nervous  temperament.  His  complexion  was  light — the  hair 
flaxen.  He  was  plain — almost  careless — in  his  dress.  He  had  a 
habit  of  sitting  cross-legged  and  swinging  one  foot  when  deeply 
engaged  in  thought  or  study.  He  was  of  a  genial  disposition  and 
enjoyed  gatherings  with  his  students  after  class  hours,  or  discussions 
with  his  colleagues  and  friends  at  the  Academy  and  other  places. 
His  learning  was  great,  especially  in  contemporary  literature,  and 
nothing  appeared  to  give  him  so  much  pleasure  as  talking  of  the 
work  of  his  co-laborers ;  but  he  disliked  what  are  called  "  social 
functions,"  and  toward  the  latter  part  of  his  life  was  rarely  present 
at  them.  From  the  beginning  of  his  scientific  career  to  his  later 
years  he  did  not  require  much  sleep,  taking  about  six  hours  daily, 
though  his  habits  in  this  resprct  were  never  regular.  He  had  great 
energy  of  mind,  and  power  of  accomplishing  a  large  amount  of  brain 
work.  His  memory  was  remarkably  retentive — he  never  forgot 
anything  he  once  heard  or  read.  In  addition  to  his  early  attain- 
ment of  Grerman,  he  read  for  scientific  purposes  French,  Italian, 
Spanish,  Dutch,  Danish,  Swedish  and  Russian. 

His  sense  of  duty  was  highly  developed.  He  believed  that  the 
power  of  the  will  over  action  was  practically  without  limit.  Yet 
the  motive  for  the  exercise  of  the  will  must  be  from  within.  Hence 
can  be  explained  his  apparent  obstinacy  of  disposition  as  a  child ; 
his  aversion  to  class  work  at  school ;  and  his  independence  of  con- 
vention, both  as  to  thought  and  action  in  mature  life. 

Sometime  prior  to  his  appointment  on  the  Fish  Commission,  Mr. 
W.  V.  McKean  invited  him  to  write  articles  on  natural  history  for 
the  Public  Ledger.  But  Ryder  could  not  overcome  a  distrust 
that  his  essays  would  be  too  technical  for  popular  favor.  That  he 
should  have  declined  an  offer  apparently  so  advantageous  to  himself 
at  a  time  when  he  needed  money,  is  an  evidence  of  the  rigid  scrutiny 
to  which  he  subjected  all  his  actions.  None  but  his  most  intimate 
friends  knew  of  the  costs  he  often  paid  to  maintain  his  freedom 
of  mental  action.  They  were  met  without  a  murmur.  But  in  their 
payment  he  doubtless  drew  largely  on  that  vital  energy,  without 
which  long  life  b  impossible.  His  dearest  friend  said  of  him,  "  his 
self-sacrificing  devotion  cost  him  his  life.'' 

But,  under  the  stern  repression  lay  a  child-like,  affectionate 
nature.  He  was  not  happy  unless  he  had  one  or  more  of  his  family 
with  him;  he  was  continually  writing  to  the  absent  ones.  His 
domestic  letters  contain  full  accounts  of  how  he  lived,  whom  he  met^ 
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mod  of  his  eothutiasm  for  his  disooveries.  Thoie  who  knew  hia 
onl  J  as  a  scieDtist»  had  but  little  conoeptioii  of  the  spirit  that  actnatrf 
him.  His  work  was  not  a  series  of  merelj  intellectual  adiieTemcBla, 
but  back  of  it  all  laj  the  feeling  that  he  was  bringing  something 
bright  and  interesting  from  the  outside  world  to  adorn  the  bone. 

His  affection  for  kin  extended  to  his  friends.  His  rdations  with 
Prof.  Baird  were  almost  those  of  a  son.  His  anxiet  j  and  distress  aft 
PfoC  Baird's  last  illness  found  expression  in  all  the  letters  he  wrote 
at  that  time.  As  is  common  with  such  natures,  his  sense  of  jostioe 
was  keen,  though  no  instance  can  be  shown  in  which  hb  indignatioo 
was  not  excited  by  the  general  sense  of  wrong  implied  in  the  situa> 
tion  rather  than  bj  any  personal  feeling. 

Dr.  Ryder's  religious  training  was  that  of  the  strict  orthodox 
Christian  faith  as  expressed  in  the  teachings  of  the  Mennonitec 
His  paternal  grandmother  who  directed  his  education  was  a  woman 
of  deep  piety.  For  the  faith  of  his  parents  he  always  entertained 
the  profoundest  respect,  and  at  least  toward  the  latter  part  of  his 
life  was  inclined  to  return  to  it.  At  the  age  of  eighteen  he  studied 
the  Bible  closely ;  and,  ever  afterward,  no  matter  how  limited  his 
travelling  effects,  a  copy  of  the  New  Testament  was  always  among 
them.  Though,  as  shown  by  his  letters,  he  departed  from  the  ten- 
ets  of  his  early  education,  one  cannot  doubt  that  he  retained  all  the 
force  of  a  severe  mental  and  moral  discipline  that  such  teaching 
implies.  He  was  faithful  in  friendship ;  singularly  frank  and  sin* 
cere  in  disposition  ;  and  di^iked  violent  language,  dispute  or  critic- 
ism.    He  was  always  severe  to  himself,  but  sacri6cing  in  spirit  to 
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was  much  influeDced  by  the  teachings  of  the  Stoics.  '*  I  would 
strongly  advise  you,"  said  he  to  a  friend,  "to  get  hold  of  the 
thoughts  of  Marcus  Aurelius,  when  you  are  most  provoked  or  vexed 
in  spirit,  and  take  their  lessons  to  heart.  Epictetus  will  do  equally 
well,  only  I  think  Marcus  is  calculated  to  humble  and  content  a 
min."  His  letters  contain  many  expressions  of  trust  in  an  infinite 
beneficence,  and  he  would  have  agreed  with  Epictetus  as  to  '*  whither 
dost  thou  tend  after  death,  that  is  to  nothing  dreadful,  but  to  a 
place  from  whence  thou  camest,  to  things  friendly  and  akin  to  thee." 
We  admire  Ryder  not  so  much  for  what  he  accomplished  as  for 
the  indomitable  spirit  that  actuated  him.  With  imperfect  equip- 
ment, with  engrossing  occupation,  and — for  much  of  hb  intellectual 
life  at  least — with  impaired  health,  he  attempted  the  solution  of  the 
most  difficult  problems.  It  is  not  for  us  to  consider  in  what  degree 
he  succeeded.  Had  Bacon,  Franklin  or  Darwin  died  at  forty-three, 
or  had  their  days  been  absorbed  as  his  had  been,  in  cares  and  the 
routine  of  task  work,  how  much  less  would  have  been  their  achiev- 
ments !  It  is  enough  for  us  to  know  that  we  are  studying  in  Ryder's 
life  phenomena  of  a  mind  of  the  first  order,  and  that  we  have  lost 
by  his  death  one  of  the  brightest  of  the  group  of  workers  to  which 
he  belonged. 

THE  PUBLISHED  SCIENTIFIC  PAPERS  OF  JOHN  A.  RYDER. 
BY  H.  F.  MOORE,  PH.  D. 

This  bibliography  was  originally  prepared  for  the  Proceedings  of 
the  Ryder  Memorial  Meeting  but  the  committee  having  that  publi- 
cation in  charge  pointed  out  that  the  importance  of  Dr.  Ryder's 
work  demanded  for  it  greater  publicity  than  that  medium  would 
afford.  It  was  suggested  that  it  would  be  most  fitting  to  publish  it 
with  the  preceding  memoir. 

The  list  of  papers  given  is  supposed  to  be  complete,  being  pre- 
pared partly  from  memoranda  left  by  Dr.  Ryder  and  partly  by 
research  in  the  bibliographies  of  the  Zoological  Record  and  of  the 
several  journals  as  well  as  in  the  sources  of  original  publication. 

The  citations,  with  one  or  two  exceptions,  have  been  verified,  and 
the  appended  notes  are  partly  from  the  Zoological  Record,  partly 
Dr.  Ryder's  and  partly  by  the  compiler.  The  list  is  given  under 
three  heads :  Original  Research,  comprising  215  titles ;  Descriptions 
of  New  Scientific  Apparatus,  4  titles ;  and  Translations  and  Re- 
views, 59  titles ;  a  grand  total  of  278  papers  published  between 
1877  and  1895. 
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ORIGflTAL   RiSEABCH. 

1 — On  the  lawg  of  digital  redaction.  Amer.  Nat.  Oct^  1877, 
I»[i.  603-607.  (PoiDta  out  the  modes  of  modificatioQ  of  tlie  dig:Tti 
i  ri  response  to  the  methods  of  use  in  the  di£S»rent  forms  of  mamma- 
lia;. 

2 — On  the  evolution  and  homolo^es  of  the  incisors  of  the  horife. 
Proc.  Acad.  Nat.  ScL  Phihu,  1877,  pp.  152-154,  4  figs,  in  lext. 
(Traces  the  historj  of  the  *'  pit "  or  "*  mark  **  in  die  incisors  from 
the  early  equine  forms  to  the  existing  domestic  hone). 

3 — Note  on  the  color  variation  in  mammals.  Proc  Acad.  Nat. 
Sci.  Phila.,  1877,  pp.  272-273.  (Discusses  the  probable  causes 
which  lead  to  a  disturbance  of  the  symmetry  of  coloration  obaerred 
in  wild  animals  when  brought  under  the  influence  of  domestication, 
assigning  as  that  cause  the  protection  which  they  receive  ander  the 
latter,  as  a  result  of  which  asymmetrical  and  parti-colored  individ- 
uals are  protected  and  preserved  to  perpetuate  their  pecoliarities» 
wild  individuals  of  that  character  the  more  readily  becoming  tlie 
prey  of  enemies). 

4-— On  the  growth  of  Cocculus  indicus.  Proc  Acad.  Nat.  ScL 
Phila.,  1877,  pp.  284-285.  (Points  out  the  habit  or  tendency  of  the 
terminal  part  of  the  newer  apical  growth  to  twine). 

5— The  significance  of  the  diameters  of  the  incisors  in  rodenta. 
Proc  Acad.  Nat.  Sci.  Phila.,  1877,  pp.  314-318,  1  fig.  in  text. 
(Points  out  the  fact  that  the  greatest  diameter  is  in  the  line  of  great- 
est stress  and  is  correlated  with  increased  use). 

6 — A  dog  with  supernumerary  toes.  Proc  Acad.  Nat.  ScL, 
Phila.,  1877,  p.  321. 

7 — On  the  mechanical  genesis  of  tooth  forms.  Proc.  Acad.  Nat. 
Sci.  Phila.,  1878,  pp.  45-80,  11  figs,  in  text.  (This  paper  potnto 
out  for  the  first  time  the  correlation  existing  between  the  forms  of 
tiie  cfoivnftQf  the  Ujtih  in  the  various  groups  of  mamuialU  and  tht 
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15 — ^The  mechanical  genesis  of  tooth  forms.  Dental  Cosmos, 
XX,  1878,  pp.  465-472.  Abstract  by  Dr.  C.  N.  Pierce  of  "  On 
the  mechanical  genesis  of  tooth  forms.''  Proceedings  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  1878,  pp.  45-80,  3  figs. 

16 — Addenda  to  etiological  views  expressed  in  a  paper  "  On  the 
mechanical  genesis  of  tooth  forms."  Dental  Cosmos,  XX,  1878,  pp. 
472-474. 

17 — The  gigantic  extinct  armadillos  and  their  peculiarities,  with 
a  restoration.  Popular  Science  Monthly,  XIII,  1878,  pp.  139-145, 
4  figs,  in  text.  (Discusses  the  mechanical  genesis,  degeneration  and 
coalescence  of  vertebral  centra). 

18 — Morphological  notes  on  the  limbs  of  the  Amphiumidse  as  in- 
dicating a  possible  synonymy  of  the  supposed  genera.  Proc.  Acad. 
Nat  Sci.  Pnila.,  1879,  pp.  14-15.  (Points  out  the  variation  in  the 
number  of  digits  in  the  same  specimen,  rendering  the  genus  Murce- 
napns  untenable). 

19 — Further  notes  on  the  mechanical  genesis  of  tooth  forms. 
Proc.  Acad.  Nat.  Sci.  Phila.,  1879,  pp.  47-51,  1  ^g,  in  text. 

20 — Notice  of  a  new  pauropod.  Proc.  Acad.  Nat.  Sci.  Phila., 
1879,  p.  139. 

21 — Description  of  a  new  species  of  Chirocephalua.  Proc.  Acad. 
Nat. Sci.  Phila.,  1879,  pp.  148-149,  3  figs,  in  text.  {Chirocephalua 
holmanii  sp.  nov.). 

22 — Honey  glands  on  Catalpa  leaves.  Proc.  Acad.  Nat.  Sci. 
Phila.,  1879,  p.  161. 

23 — The  larva  of  Eurypauropus  spinoaxis.  Proc.  Acad.  Nat.  Sci., 
1879,  p.  164. 

24— Description  of  a  new  branchipod.  Proc.  Acad.  Nat.  Sci. 
Phila.,  1879,  pp.  200-202,  1  ^g.    (Streptocephalus  sealiiy  sp.  nov.). 

25 — The  gemmule  vs.  the  plastidule  as  the  ultimate  physical 
unit  of  living  matter.    Amer.  Nat.,  1879,  pp.  12-20. 

26 — On  the  origin  of  bilateral  symmetry  and  the  numerous  seg- 
ments of  the  soft  rays  of  fishes.     Amer.  Nat.,  1879,  pp.  41-43. 

27 — Ryder  on  the  mechanical  genesis  of  tooth  forms.  Amer. 
Nat.,  1879.  pp.  446-449.  (Abstract  with  comments  by  Prof.  E.  D. 
Cope,  of"  On  the  mechanical  genesis  of  tooth  forms."  Proc.  Acad. 
Nat.  Sci.  Phila.,  1878,  pp.  45-80.  And  "  Further  notes  on  the 
mechanical  genesis  of  tooth  forms."    Loc.  cit.,  1879,  pp.  47-51). 

28 — On  the  destructive  nature  of  the  boring  sponge,  with  obser- 
vations on  its  gemmules  or  eggs.    Amer.  Nat,  1879,  pp.  279-283. 

29 — Strange  habitat  of  a  barnacle  on  a  garpike.  Amer.  Nat., 
1879,  p.  453.     (Pldtylepas  decorata  Darw.  on  Lepidostexis). 

30-— An  account  of  a  new  genus  of  minute  pauropod  myriapods 
(Eurypauropus  spinosiLs),  Amer.  Nat.,  1879,  pp.  603-612, 1  pi.  and 
2  figs,  in  text.  (Eurypauropodidse,  fam.  nob.  Eurypauropus  spin- 
asus  gen.  et.  sp.  nov.). 

31 — Successive  appearance  of  Chirocephalus  and  Streptocejyhaius 
in  the  same  pond.    Amer.  Nat.,  1879,  p.  703. 
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32 — A  third  localitv  for  E^ujpaurapMS^ 
703-704. 

33 — A  probable  new  ^>ecies  <^  PkfiapimM  or  GmU-mite. 
Nst^  1879,  pp.  704-705, 1  fig.  in  text. 

34 — ^Tbe  peoroeperms  found   in  Apkredodcrus 
Nat.,  1880,  pp.  211-212,  6  figs,  in  texL 

35 — Srolop^ndrelia  as  the  troe  of  a  new  order  of 
Amer.Nat,  1880,  pp.  375-376  (Symphyla). 

36— Note  on  a  lanral  LithoUu^Uke  mrriapod.  Amer.  Nat^  1880, 
p  376. 

37—  Tru-hofjHaluM.    Amer.  Nat,  1880,  p.  376. 

Z^^^lehthydium  oeeilaium.    Amer.  Nat^  1880,  p.  674. 

39 — On  the  courae  of  the  intestine  in  the  ojster.  Amer.  NaL, 
1880.  po.  674-675. 

40 — Phoaphoresoenoe  of  very  young  fishes.  Amer.  Nat.,  1880;  p. 
675. 

41 — On  the  occurrence  of  Frria  prodvHa  Wri^t  in  the  Chesa- 
peake Bay.     Amer.  Nat,  1880,  pp.  810-811. 

42 — RhijAdodendron  fplendidum.  Amer.  Nat,  1880,  p.  811.  (The 
fint  notice  of  this  monad  in  American  fresh-waters). 

43 — A  pale  variety  of  FolyxeneM  fcutcievilaikis.  Amer.  Nat^  1880, 
pp.  811-812. 

44 — On  OimaraphtfM^na,  a  new  type  of  sponge.  Proc  U.  S.  Nat 
Mus.,  Ill,  1880,  pp.  269-272, 1  pi.  (^Camaraphftema  o&Sfmro  gon. 
eC  sp.  nov.;. 

45 — List  of  the  North  American  species  of  myriapods  belooniff 
to  the  family  of  the  Lysiopetalidae,  with  a  description  of  a  Wim 
form  from  Luray  Cave,  Virginia.  Proc.  U.S.  Nat.  Mua.,  Ill,  1880, 
pp.  524-529.     (Describes  ^g(moptt^  whitei^  gen.  et  sp.  nov.). 

46 — The  structure,  affinities  and  species  otScoiopendrtileu  Proc. 
Acail.  Nat.  Sci.  Phik.,  1881,  pp.  79-86,  2  figs,  in  text  (Setykprn^ 
drellfi  grtUiae  sp.  nov.). 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  243 

51 — ^Development  of  the  Spanish  mackerel  (Cybium  maculaturn). 
Bull.  U.  S.  Fish.  Comm.,  1, 1881,  pp.  135-172, 4  pis. 

52 — On  the  retardation  of  the  development  of  the  ova  of  the  shad 
(Alo9a  8apidi98ima\  with  observations  on  the  egg  fuDgus  and  bac- 
teria. Bull.  U.  S.  Fish  Comm.,  1, 1881,  pp.  177-190.  Including  an 
appendix  on  the  histological  rationale  of  retardation,  also  in  Kep. 
U.  8.  Comm.  Fish  and  Fisheries,  1881,  pp.  796-811.  (2d  ed.  revised). 

53 — A  contribution  to  the  development  and  morphology  of  the 
lophibranchiates  (Hippocampus  antiquorumf  the  sea-horse).  Bull. 
U.  8.  Fish  Comm.,  1, 1881,  pp.  191-199, 1  pi. 

54 — ^The  micropyle  of  the  egg  of  the  white  perch.  Bull.  U.  8. 
Fish  Comm.,  1, 1881,  p.  282. 

55--Development  of  the  silver  gar  {Belone  longirostris),  with  ob- 
servations on  the  genesis  of  the  blood  in  embryo  fishes,  and  a  com- 
parison of  fish  ova  with  those  of  other  vertebrates.  Bull.  U.  8.  Fish 
Comm.,  1, 1881,  pp.  283-301,  3  pis. 

56 — On  the  nuclear  cleavage-figures  developed  during  the  seg- 
mentation of  the  germinal  disk  of  the  egg  of  the  salmon.  Bull.  U. 
S.  Fish  Comm.,  1, 1881,  pp.  335-339, 1  pi. 

57 — Notes  on  the  breeding,  food  and  green  color  of  the  oyster. 
Bull.  U.  8.  Fish  Comm.,  1, 1881,  pp.  403-419. 

58 — Additional  observations  on  the  retardation  of  the  develop- 
ment of  the  ova  of  the  shad.  Bull.  U.  8.  Fish  Comm.,  1, 1881,  pp. 
422-424. 

59 — The  protozoa  and  protophytes  considered  as  the  primary  or 
indirect  source  of  the  food  of  fishes.  Bull.  U.  8.  Fish  Comm.,  1, 
1881,  pp.  236-251 ;  and  Rep.  U.  8.  Comm.  Fish  and  Fisheries,  1881, 
pp.  755-770.    (2d  ed.  revised). 

60 — Notes  on  some  of  the  early  stages  of  development  of  the  clam, 
or  mannanose  (Mya  arenaria  Linn.).  Report  of  T.  B.  Ferguson,  a 
Commissioner  of  Fisheries  of  Maryland,  for  1881,  pp.  81-91, 11  figs. 

61 — ^An  account  of  experiments  in  oyster-culture  aod  observations 
relating  thereto,  made  at  8t.  Jerome's  Creek,  Md.,  during  the  sum- 
mer of  1880.  Report  of  T.  B.  Ferguson,  a  Commissioner  of  Fisher- 
ies of  Maryland  ror  1881, 15  figs,  in  text.  Appendix  A.,  pp.  1-64 
and  76-80  (First  8erie8). 

62 — 8tructure  and  ovarian  incubation  of  the  top  minnow  (Zy- 
ganeetes).  Forest  and  8tream,  Aug.  18,  1881.  (The  species  was 
afterwards  determined  to  be  Oambusia  patrueliSyBind  the  subject  was 
created  of  more  fully  in  No.  65  of  this  bibliography). 

63 — Incubation  of  shad  eggs  in  brackish  or  sea-water.  8ea- 
world.  Fishing  Gazette  and  Packer's  Journal,  Wednesday,  Oct.  12, 
1881. 

64 — Observations  on  the  species  of  planarians  parasitic  on  Limu- 
his.  Amer.  Nat.,  1882,  pp.  48-51, 10  figs,  in  text,  of  egg-capsules, 
embryos  and  adult. 

65--8tructure  and  ovarian  incubation  of  Oambtma  patmelis,  a 
top-minnow.      Amer.  Nat.,   1882,   pp.  109-118.      (Describes  the 
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mode  of  viviparous  development  of  the  species  and  points  out  the 
early  absence  of  an  egg  membrane  and  the  existence  of  an  opening 
in  the  ovarian  follicle  comparable  to  a  micropyle). 

66 — Additional  note  on  the  egg-cases  of  planarians  ectopuniaitic 
on  Limulu^.    Amer.  Nat.,  1882,  p.  142-143. 

67 — Synopsis  of  the  Scolopendrellidae.  Proc.  U.  8.  Nat  Mua^ 
V,  1882,  p.  234.  Old  genus  <Sco^eiMir«//a  subdivided  into  1.  Seuti' 
gerella  gen.  nov.  sp.  1,  S,  gratiae  Kyder ;  sp.  2,  S.  imnuifalaia  New- 
port. 2.  Scolopendrella  Gerv.  sp.  1,  microealpa  Muhr;  sp.  2, 
noiacanihu  Gerv. 

68— A  contribution  to  the  embryography  of  osseous  fishes,  with 
special  reference  to  the  development  of  the  cod,  Oad^a  marrhuoL 
Rep.  of  U.  S.  Comm.  of  Fish  and  Fisheries,  1882,  pp.  455-605, 12 
plates,  11  figs,  in  text. 

69 — Preliminary  notice  on  some  points  in  the  minute  anatomy  of 
the  oyster.  Bull.  U.  S.  Fish  Comm.,  II,  1882,  pp.  135-137.  (Points 
out  the  almost  complete  absence  of  connective  tissues  in  the  body- 
mafls  of  the  young  "  spat "). 

70 — Observations  on  the  absorption  of  the  yelk,  the  food,  feeding 
and  development  of  embryo  fishes,  comprising  some  investintioBS 
conducted  at  the  Central  Hatchery,  Armory  Building,  Washington, 
D.  C,  in  1882.  Bull.  U.  S.  Fish  Comm.,  II,  1882,  pp.  17^-206, 1 
^g,  in  text. 

71 — The  microscopic  sexual  characteristics  of  the  Anaericaa, 
Portuf^uese  and  common  edible  oyster  of  Europe  compared.  BoIL 
U.  S.  Fish  Comm.,  II,  1882.  pp.  205-215.  Reprinted  m  Ann.  Mag. 
Nat.  Hist,  VoL  XII,  1883,  pp.  37-48. 

72 — Note  on  the  organ  oi  Bojanus  in  Ontrea  inrgini^a  Omelia. 
Bull.  U.  S.  Fish  Comm.,  II,  1882,  pp.  345-347. 

73— On  the  mode  of  fixation  of  the  fry  of  the  oyster.  BulL  U.  8. 
Fish  Comm.,  II,  1882,  pp.  383-387, 1  pi.  (Points  out  the  uniform- 
ity with  which  fixation  of  the  fry  occurs  by  the  edge  of  the  left 
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805.    (Shows  that  the  pigment  which  causes  the  coloration  is  prob- 
ably phycocyanin). 

78— A  summary  of  recent  progress  in  our  knowledge  of  the  cul- 
ture, growth  and  anatomy  of  the  oyster.  Forest  and  Stream,  Nov. 
30, 1882,  Vol.  XIX,  pp.  351-352. 

79 — Notes  on  the  breeding,  food  and  cause  of  green  color  of  the 
oyster.  Trans.  Amer.  Fish  Cult.  Assoc.  Eleventh  Ann.  Meet.,  N. 
Y.,  1882,  pp.  57-59.  Also  Forest  and  Stream,  1882,  May  25th, 
pp.  331  and  332,  and  June  1st,  pp.  349-351. 

80 — On  the  green  color  of  the  oyster.  Amer.  Nat.,  18^3,  pp.  86- 
88. 

81— A  correction.  Amer.  Nat.,  1883,  pp.  98-99. 

82 — Theodore  Gill  and  John  A.  Ryder.  Diagnoses  of  new  genera 
of  nemichthyoid  eels.  Proc.  U.  S.  Nat.  Mus.,  VI,  1883,  pp.  260- 
262. 

83 — Theodore  Gill  and  John  A.  Ryder.  On  the  anatomy  and 
relations  of  the  Eurypharyngidae.  Proc.  U.  S.  Nat.  Mus.,  VI,  1883, 
pp.  262-273. 

84 — On  the  thread-bearing  eggs  of  the  silversides  (Menidid). 
Bull.  U.  8.  Fish  Comm.,  Ill,  1883,  pp.  193-196,  4  figs,  in  text. 

85— Preliminary  notice  of  the  development  and  breeding  habits 
of  the  Potomac  cat-fish  Amiurus  albidus  (Le  Sueur)  Gill.  Bull.  U. 
S.  Fish  Comm.,  Ill,  1883,  pp.  225-230. 

86 — Rearing  oysters  from  artificially  fertilized  eggs,  together  with 
notes  on  pond-culture,  etc.  Bull.  U.  S.  Fish  Comm.,  Ill,  1883,  pp. 
281-294.  New  Zealand  Journal  of  Science,  I,  No.  10, 1883,  pp. 
455-459. 

87 — Report  on  the  abnormal  appearance  of  some  shad  eggs  from 
a  fish  kept  in  confinement  at  Havre  de  Grace,  Maryland.  Bull.  U. 
S.  Fish  Comm.,  Ill,  1883,  p.  440. 

88 — Rearing  oysters  from  artificially  impregnated  eggs.  Science, 
1, 1883,  pp.  60-62. 

89 — The  law  of  nuclear  displacement,  and  its  significance  in  em- 
bryology.   Science,  I,  1883,  pp.  273-277. 

90 — Protozoan  parasites  of  the  oyster.  Science,  1, 1883,  pp.  567 
-568. 

91 — Rearing  oysters  from  artificially  fertilized  eggs  at  Stockton, 
Md.    Science,  II,  1883,  pp.  463-464. 

92— Primitive  visual  organs.     Science,  II,  1883,  pp.  739-740. 

93 — The  nature  of  heredity.  The  Monthly  Review,  Philadelphia, 
1, 1883,  No.  11,  pp.  161-164. 

94 — The  pedunculated  lateral  line  organs  of  Oastrostomus,  Sci- 
ence, III,  1884,  p.  5.    Amer.  Nat.,  1884,  p.  547, 1  fig. 

95 — On  the  chlorophylloid  granules  of  Vorticella.  Proc.  XJ.  S. 
Nat.  Mus.,  VII,  1884,  pp.  9-12, 1  fig.  in  text. 

96 — Theodore  Gill  and  John  A.  Ryder :  On  the  literature  and 
systematic  relations  of  the  saccopharyngoid  fishes.  Proc.  U.  8. 
Nat.  Mus.,  VII,  1884,  pp.  48-65. 
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97 — On  the  origin  of  heterooercy  and  the  evolution  of  the  fias 
and  fin-rays  of  fishes.  Rep.  U.  8.  Comm.  Fish  and  Fi8heriee»  18M, 
pp.  981-1107,  pis.  12,  8  figs,  in  text 

98 — On  a  new  form  of  filter  or  diaphragm  to  be  used  in  tlie  cnl- 
ture  of  oysters  in  ponds.  Bull.  U.  6.  Fish  Comm.,  IV,  1884,  pp. 
17-31, 1  pi. 

99 — On  a  skin  parasite  of  the  cunner  (Ctefwlahrua  euisperms). 
Bull.  U.  S.  Fish  Comm.,  IV,  1884,  pp.  37-42. 

100— Journal  of  operations  on  the  grounds  of  the  Eastern  Shore 
Oyster  Company  on  Chincoteague  Bay,  near  Stockton,  Md.,  daring 
the  summer  of  1883.    Bull.  U.  8.  Fish  Comm.,  IV,  1884,  pp.  43-47. 

101— Carp  do  eat  young  fishes.  Bull  U.  8.  Fish  ComnL.  IV, 
1884,  p.  152. 

102 — Report  respecting  the  present  condition  and  future  prot> 
pects  at  St.  Jerome  Creek  for  the  work  of  oyster  culture.  BulL  U. 
S.  Fish  Comm.,  IV,  1884,  pp.  235-237. 

103 — Floats  for  the  so-called  fattening  of  oysters.  BulL  U.  8. 
Fish  Comm.,  IV,  1884.  pp.  302-303. 

104 — Note  on  the  regeneration  of  the  scales  of  the  (German  carpi 
Bull.  U.  S.  Fish  Comm.,  IV,  1884,  pp.  345-346. 

105 — On  apparatus  for  collecting  oyster  spat.  BulL  tJ.  8.  Fish 
Comm.,  IV,  1884,  p.  373. 

106— Care  of  gold  fish.  BulL  U.  S.  Fish  Comm.,  1884,  pp. 
381-382. 

107 — A  sketch  of  the  life  history  of  the  oyster.  U.  8.  Geolocicd 
Survey.  Fourth  Annual  Report  of  J.  W.  Fowell  for  1884,  rvTpp. 
317-333.  pis.  LXXIII-LXXXII. 

108 — On  the  development  of  Ifo/a.  Science,  IV,  Bulletin,  Not. 
14,  1884,  p.  V. 

1 09 — On  the  morphology  and  evolution  of  the  tail  of  osseous  Sabm. 
r  Abstract).  Proc.  American  Association  for  the  Advanoement  of 
Philadelphia  mectiug.  Sept..  1884,  VoL  XXXlll,  Pit  &at 
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116 — On  the  position  of  the  yolk-blastopore  as  determined  by  the 
size  of  vitellus.    Amer.  Nat.,  1885,  pp.  411-415. 

117 — Development  of  the  spines  of  the  anterior  dorsal  of  Oaste- 
rogtem  and  Laphius,    Amer.  Nat.,  1885,  p.  415. 

118 — On  the  probable  origin,  homologies  and  development  of 
the  flukes  of  cetaceans  and  sirenians.  Amer.  Nat.,  1885,  pp.  515- 
519. 

119 — On  the  formation  of  the  embryonic  axis  of  the  teleostean 
embryo  by  the  concrescence  of  the  rim  of  the  blastoderm.  1  fig.  in 
text.    Amer.  Nat.,  1885,  pp.  614-615. 

120 — On  the  development  of  the  mammary  glands  of  cetacea. 
Amer.  Nat.,  1885,  pp.  616-618. 

121 — On  the  availability  of  embryological  characters  in  the  clas- 
sification of  the  Chordata.  Amer.  Nat.,  1885,  pp.  815-819  and  903 
-907. 

122 — On  the  genesis  of  the  extra  terminal  phalanges  in  the  cet- 
acea.   Amer.  Nat.,  1885,  pp.  1013-1015. 

123 — On  the  manner  in  which  the  cavity  of  the  heart  is  formed 
in  certain  teleosts.     Amer.  Nat,,  1885,  pp.  1015-1017. 

124— The  archistome  theory.    Amer.  Nat.,  1885,  pp.  1115-1121. 

125 — The  development  and  structure  of  Microhydra  Ryderi  Potts. 
Amer.  Nat.,  1885,  pp.  1232-1236. 

126 — An  exposition  of  the  principles  of  a  rational  system  of 
oyster  culture,  together  with  an  account  of  a  new  and  practical 
method  of  obtaining  oyster  spat  on  a  scale  of  commercial  import- 
ance. Rep.  U.  S.  Comra.  Fish  and  Fisheries  for  1885,  pp.  381-423, 
3  plates. 

127 — On  the  development  of  the  cetacea,  together  with  a  con- 
sideration of  the  probable  homologies  of  the  flukes  of  cetaceans  and 
sirenians.  Rep.  Comm.  Fish  and  Fisheries  1885,  pp.  427-488,  3 
plates. 

128 — On  the  development  of  osseous  fishes,  including  marine 
and  freshwater  forms.  Rep.  Comm.  of  Fish  and  Fisheries,  1885,  pp. 
489-604,  30  plates. 

129 — Note  on  the  male  organs  of  the  eel.  Bull.  XJ.  S.  Fish 
Comm.,  V,  1885,  2  figs,  in  text,  pp.  1-3. 

130— Directions  for  collecting  embiotocoid  fish  embryos.  Bull. 
U.  S.  Fish  Comm.,  V,  1885,  p.  32. 

131 — The  rate  of  growth  of  oysters  at  St.  Jerome  Creek  Station. 
Bull.  U.  S.  Fish  Comm.,  V,  1885,  pp.  129-131,  2  figs,  in  text. 

132 — On  the  development  of  the  mammary  glands  and  genitalia 
of  the  cetacea.  Bull.  XJ.  S.  Fish  Comm.,  V,  1885,  pp.  135-142,  2 
figs  in  text. 

133 — On  the  rate  of  growth  of  the  common  clam,  and  on  a  mode 
of  obtaining  the  young  of  the  giant  clams  of  the  Pacific  Coast  for 
the  purpose  of  transplanting.  Bull.  XJ.  S.  Fish  Comm.,  V,  1885, 
pp.  174-176. 
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134 — On  the  green  coloration  of  the  gills  and  palps  of  the  dam 
(Mya  arenaria).  Bull.  U.  S.  Fish  Comm^  V,  1885,  pp.  181-185,  1 
6g.  in  text. 

135 — Answers  to  questions  about  fattening  ojstere.  Bull.  U.  S. 
Fish.  Comm.,  1885,  p.  416. 

136 — On  the  development  of  viviparous  osseous  Bshea.  Pro- 
ceedings of  the  U.  8.  National  Museum,  VIII,  1885,  pp.  12^155,6 
figs. 

137 — On  certain  features  of  the  development  of  the  salmoo. 
Proc.  U.  S.  Nat.  Mus.,  VIII,  1885,  pp.  156-162,  1  pi. 

138 — The  swimming  habits  of  the  sun-fish  (Mola  mold).  Sdenoe, 
VI,  1885.  pp.  103-104,  1  fig. 

139 — A  new  system  of  oyster-culture.  Science,  November  27, 
1885,  pp.  465-467.     (A  practical  solution  oi  the  oyster  question). 

140— -On  some  points  in  microtomy.  The  American  Monthly 
Microscopic  Journal,  V,  No.  10.  October,  1884,  pp.  190-191 ;  Proc 
Amer.  Assoc.  Adv.  Sci.,  XXXIII,  1885,  op.  565-566. 

141 — The  oyster  problem  actually  solved.  A  new  srstem  of 
oyster  culture.  Forest  and  Stream,  Vol.  XXV,  No.  13,  Oct  22d, 
1885,  pp.  249-250. 

142— The  nectar  glands  of  the  Catalpa  tree.  The  Pastime,  III, 
No.  7,  January,  1885,  pp.  8-9. 

143 — Resting  position  of  the  oyster.  Nature,  Nov.  26,  1885,  pjL 
80-81. 

144 — The  placentation  of  the  two-toed  ant-eater  Cydotwrui  £- 
dactylus,  Proc.  Acad.  Nat.  Sci.  Phila.,  1886.  (Cited  from  Dr. 
Rycier's  notes ;  original  not  found). 

145 — The  development  of  the  toad-fish.  Amer.  Nat,  1886,  ff. 
77-80. 

146— The  origin  of  the  anmion.  Amer.  Nat,  1886,  pp.  179-185, 
8  fi^.  in  text 

1  M  —  J  ae  development  of  Anurida  m'ftniima  Ouerto^       At 
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155— The  origin  of  the  pigment  cells  which  invest  the  oil-drop  in 
pelagic  fish-embryos.    Amer.  Nat,  1886,  pp.  987-988. 

156 — On  the  value  of  the  fin-rays  and  their  characteristics  of 
development  in  the  classification  of  the  fishes,  together  with  re- 
marks on  the  theory  of  degeneration.  Proc.  U.  S.  Nat.  Mus.,  1886, 
pp.  71-82. 

157 — Preliminary  notice  of  the  development  of  the  toad-fish 
Batrachus  tau.    Bull.  U.  8.  Fish  Comra.,  Vl,  1886,  pp.  4-8,  1  pi. 

158 — On  the  earlier  stages  of  cleavage  of  the  blastodisk  of  Rata 
erinacea.    Bull.  U.  S.  Fish  Comm.,  VI,  1886,  pp.  8-10, 1  ^g,  in  text. 

159 — On  the  intrst-ovarian  gestation  of  the  red-fish  (Sebastes 
mamnua).    Bull.  U.  8.  Fish  Comm.,  VI,  1886,  pp.  92-94. 

160 — A  theory  of  the  origin  of  placental  types  and  on  certain 
vestigiary  structures  in  the  placentae  of  the  mouse,  rat  and  field- 
mouse.    Amer.  Nat.,  1887,  pp.  780-784. 

161 — The  inversion  of  the  germinal  layers  in  ffesperomya.  Amer. 
Nat,  1887,  pp.  863-864,  3  figs,  in  text 

162 — Vestiges  of  a  zonary  decidua  in  the  mouse.  Amer.  Nat, 
1887,  pp.  1037-1038. 

163— The  rudimentary  pineal  eye  of  chelonians.  Amer.  Nat, 
1887,  pp.  1126-1127.  (By  Geo.  Fetterolf  under  Prof.  Ryder's 
directions). 

164 — On  a  tumor  in  the  oyster.  Proc.  Acad.  Nat  8ci.  Phila., 
1887,  pp.  25-27. 

165--On  the  homologies  and  early  history  of  the  limbs  of  ver- 
tebrates.   Proc.  Acad.  Nat.  8ci.  Phila.,  1887,  pp.  344-368. 

166 — On  the  development  of  the  common  sturgeon.     Amer.  Nat., 
July,  1888,  pp.  659-660.     (The  first  published  account  of  the  lar- 
vae of  Aeipenser  sturio  developed  from  artificially  fertilized  eggs  ob- . 
tained  by  Csesarian  section  or  the  abdomen  of  the  female). 

167 — On  the  blunt-nosed  sturgeon  and  the  sense  organs  and 
canals  of  the  head  of  Serranus  atripinnis.  University  Medical 
Magazine  (Philadelphia),  December,  1888,  pp.  175-177. 

168— The  sturgeons  and  sturgeon  industries  of  the  eastern  coast 
of  the  United  8tates,  with  an  account  of  experiments  bearing  upon 
sturgeon  culture.  Bull.  U.  8.  Fish  Comm.,  1888,  pp.  231-281, 
plates  XXXVII-LIX. 

169 — Report  of  operations  at  the  laboratory  of  the  United  States 
Fish  Commission,  Wood's  Hole,  Mass.,  during  the  summer  of  1888. 
Rep.  U.  8.  Fish  Comm.,  1888,  pp.  513-522. 

170 — On  the  fore  and  aft  poles,  the  axial  difierentiation  and  a 
possible  anterior  sensory  apparatus  of  Volvox  minor,  Proc.  Acad. 
Nat8ci.  Phila.,  1889,  pp.  138-140.  Reprint  in  Ann.  and  Mag. 
Nat  Hist.  (6).  IV,  p.  253. 

171 — Heterocercy  in  batrachia.  Proc.  Acad.  Nat  8ci.  Phila., 
1889,  p.  155.     (In  Amhlystoma  larvae). 

172 — The  hypertrophied  hairs  on  Ampelopsis.  Proc.  Acad.  Nat 
8ci.  Phila.,  18*89,  p.  158. 
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173 — The  hjmuB  of  the  young  of  the  common  clam  (HVa  arema- 
ria).  Amer.  Nat.,  1889,  pp.  65-67  ;  abstr.  in  Joor.  Bot.  Mic.8oc» 
1889,  p.  375.  (The  byasus  gland  it  at  the  base  of  the  foot  and  the 
clams  are  bound  together  partially  by  byssus  threads  and  partly  by 
fibres  from  Ascidians). 

174 — The  polar  differentiation  of  Volvox  and  speciaiisatioo  of 
possible  anterior  sense  organs.    Amer.  Nat,  1889,  pp.  218-221. 

176 — The  quadrate  placenta  of  the  common  red  squiireL  Amer. 
Nat,  1889,  pp.  271-274. 

176— The  origin  and  meaning  of  sex.  Amer.  Nat,  1889,  pp. 
501-508. 

177 — Notes  on  the  development  of  Ampullaria  deprema  Say. 
Amer.  Nat,  1889,  pp.  735-737.    (Description  of  ^gs,  etc.). 

178^Karyokinesis  in  larval  Amhlynioma,  Amer.  Nat.,  1889, 
pp.  827-829.  (Pointing  out  the  clearness  of  the  karyokinetic  pro- 
cesses). 

179^^ — On  a  brood  of  larval  Amphiuma.  Amer.  Nat.,  1889,  pp. 
927-928. 

180 — The  acquisition  and  loss  of  food-yolk  and  origin  of  the  eat 
careous  egg-shell.  Amer.  Nat,  1889,  pp.  928-933.  (Interpreta- 
tion of  the  various  ways  in  which  surplus  nutriment  is  elaborated 
into  numerous  small  egga  or  into  fewer  and  larger  ones,  or  divaned 
to  the  embryo  itself). 

181 — The  phylogeny  of  the  sweat  glands.  Proc.  Amer.  PhiL 
Soc..  1889,  pp.  534-540. 

182— Proofs  of  the  effects  of  habitual  use  in  the  modificatioB  of 
animal  organisms.  Proc.  Amer.  Phil.  Soc.,  1889,  pp.  541-649. 
(The  principle  of  over-nutrition  was  at  once  the  cause  of  sexoaUtr, 
the  struggle  for  existence  and  the  direct  means  of  evolutioo  of  all 
larval  forms.  Over-nutrition,  resulting  in  sexuality,  was  the  meaas 
of  heapinsT  up  potential  physiological  energy  in  the  egR,  so  aa  to  ren- 
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ment  of  the  eye-ball  and  the  great  development  of  the  lachrymal 
gland). 

189 — ^The  origin  of  sex  through  cumulative  integration  and  the 
relation  of  sexuality  to  the  genesis  of  species.  Proc.  Amer.  Phil. 
Soc.,  1890,  pp.  109-159. 

190 — On  the  kinds  of  motion  in  the  ultimate  units  of  contractile 
living  matter.    Proc.  Amer.  Assoc.  Adv.  Sci.,  Vol.  XL,  1891,  p.  328. 

191 — On  two  new  and  undescribed  methods  of  contractility  man- 
ifested by  filaments  of  protoplasm.    Proc.  Acad.  Nat.  Sci.,  Phila., 

1891,  pp.  10-12.  (Fixed  and  reversible  spiral  contraction  in  Vor- 
ticella  and  in  Trypanosoma  balbianii  respectively). 

192 — An  attempt  to  illustrate  some  of  the  primary  laws  of  me- 
chanical evolution.    Proc.  Acad.  Nat.  Sci.  Phila.,  1891,  pp.  62-70. 

193 — Sherwood  and  Ryder.  Abnormal  duplication  of  urosome 
in  Rana  caieshiana.  Amer.  Nat.,  1891,  pp.  740-742.  (Remark 
upon  bifid-tailed  tadpoles). 

194 — Notes  on  the  development  of  Engystoma.  Amer.  Nat.,  1891, 
pp.  838-840. 

195 — On  the  mechanical  genesis  of  the  scales  of  fishes.  Proc. 
Acad.  Nat.  Sci.  Phila.,  1892,  pp.  219-224,  3  figs.  Reprint  in  Ann. 
A  Mag.  Nat.  Hist.,  XI,  pp.  243-248. 

196 — DifiTuse  pigmentation  of  the  epidermis  of  the  oyster  due  to 
prolonged  exposure  to  the  light ;  regeneration  of  shell  and  loss  of 
adductor  muscle.  Proc.  Acad.  Nat.  Sci.  Phila.,  1892,  pp.  350-351. 
(Recording  observations  of  Prof.  R.  C.  Schiedt). 

197 — Hermaphroditism  and  viviparity  of  the  oysters  of  the  north- 
west coast  of  the  United  States.  Proc.  Acad.  Nat.  Sci.  Phila.,  1892, 
pp.  351-352.  (Recorded  in  behalf  of  Prof.  R.  C.  Schiedt). 

198 — On  the  cause  of  the  greening  of  the  oyster  and  its  presumed 
algous  endo-parasites.    Proc.  Acad.  Nat  Sci.  Phila.,  1892,  p.  352. 

199 — The  principle  of  the  conservation  of  ener^  in  biological 
evolution :  a  reclamation  and  critique.    Proc.  Acad.  Nat.  Sci.  Phila., 

1892,  pp.  455-468. 

200— A  geometrical  representation  of  the  relative  intensity  of  the 
confiict  between  organisms.    Amer.  Nat.,  1892,  pp.  923-929. 

201 — Cholera  and  flies.  Entomological  News,  Oct.,  1892,  pp. 
210-211.     (Reprint  from  Public  Ledger,  Phila.). 

202 — The  inheritence  of  modifications  due  to  disturbances  of  the 
early  stages  of  development,  especially  in  the  Japanese  domesticated 
races  of  gold-carp.    Proc.  Acad.  Nat.  Sci.  Phila,,  1893,  pp.  75-94. 

203 — ^The  vascular  respiratory  mechanism  of  the  vertical  fins  of 
the  viviparous  Embiotocidae.  Proc.  Acad.  Nat.  Sci.  Phila.,  1893, 
pp.  95-99, 1  ^g. 

204 — Energy  as  a  factor  in  organic  evolution.  Proc.  Amer. 
Phil.  Soc.,  1893,  XXXI,  pp.  192-203.  (Upon  ergogeny,  kineto- 
geny  and  statogany,  with  an  appendix  giving  a  list  of  the  author's 
papers  on  ergogenetic  development  of  morphological  characters — 25 
titles). 
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205— The  meGhmnical  genens  of  the  form  of  the  fowl's  egg.  Proc 
Amer.  Phil  Soc^  1893,  XXXI,  pp.  203-209,  1  ^. 

206— The  adaptive  forms  and  Tortez  motion  of  the  sahatance  of 
the  red  blood-corpuscles  of  vertebrates.  Proc  Amer.  PhiL  Soc, 
XXXII,  No.  143,  May,  1893,  pp.  272-275.  (Read  at  the  meetmg 
oommemoratiDg  the  150th  aDniversary  of  the  foundation  of  the  So- 
ciety). 

207 — ^The  correlations  of  the  volumes  and  8urfiu:es  of  organisms. 
Contrib.  Zool.  Lab.  Univ.  of  Penna.,  Vol  I,  No.  1, 1893,  pp.  3-3«. 
1  plate. 

208— The  growth  of  Euglena  viridis  when  constrained  prindpallj 
to  two  dimensions  of  space.  Contrib.  Zool.  Lab.  Univ.  of  Penna^ 
Vol.  I,  No.  1,  1893,  pp.  37-50, 1  plate. 

209— The  synthetic  museum  of  comparative  anatomy  as  a  basis 
for  a  comprehensive  system  of  research.  Contrib.  ZooL  Lab. 
Univ.  of  Penn.,  1893.  Separate,  pp.  1-15.  (A  valuable  paper 
givine  an  outline  of  a  museum  adopted  to  modem  methods  of  re- 
search ;  now  being  realized,  in  part,  at  the  Wistar  Institute,  Univ. 
of  Penna.). 

210 — Biological  research  in  relation  to  the  fisheries.  Bull.  U.  8. 
Fish  Comm.,  1893,  pp.  59-63.  (Read  before  the  World's  Fiaberies 
Congress,  Chicago,  1893). 

211 — Ryder  and  Pennington,  Mary  E.  Non-sexual  coniogatioii 
of  the  nuclei  of  the  adjacent  cells  of  an  epithelium.  Anat.  Anieiger, 
11,  Aug.,  1894,  pp.  759-764. 

212 — Dynamical  evolution.  Biological  Lectures  Marine  BioL 
Lab.,  Vol.  II,  Boston,  1894. 

213 — An  arrangement  of  the  retinal  cells  in  the  eyes  of  fishes 
partially  simulating  compound  eyes.  Proc.  Acad.  Nat.  8cL  PhikL, 
1895,  pp.  161-166,  2  figs,  in  text. 

214-— The  true  nature  of  the  so-called  "  nettle-cells"  of /\iftiiiioe> 
eium.     Proc.  Acad.  Nat  Scl  Phi  la.,  1895,  i>p.  167-170. 
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TRANSLATIONS  AND  REVIEWS. 

220 — Notes  on  the  recently  described  monotremes.    Amer.  Nat., 

1878,  pp.  320-321. 

221 — A  remarkable  new  genus  of  giant  sloths.      Amer.  Nat., 

1879,  pp.  590-592.  (Review  of  "  Beskriivelse  af  Hovedskallen  af 
et  Kaempedovendyr,  Orypotherium  darvdni,  fra  Laplata-Landenes 
plejstocene  Dannelser."  Af.  J.  Reinhardt.  in  Vidensk.  Sel.  Skr.  6te 
Raekke.  Naturv.  og  Math.  Afd.  XII,  4,  4to  pis.  II,  Kjobenhavn, 
1879). 

New  sub  fams.  proposed :    Aphelorhinse,  Diarhinse. 

222 — A  new  species  of  Coelodon.  Amer.  Nat.,  1879,  p.  592. 
(Review  of  "  Kaempedovendyr  Slaegten  Coelodon."  Af.  J.  Rein- 
hardt, 4  to  p.  257-349,  pis.  7.  Ext.  Vidensk.  Selsk.Skr.  5te  Raekke, 
Naturvidensk.  og  Math.  Afd.,  XII,  3,  Copenhagen,  1878). 

223 — Growth  as  a  function  of  cells.  Amer.  Nat.,  1880,  p.  44-45. 
(Review  of  "  Growth  as  a  function  of  cells,"  by  Chas.  Sedgwick 
Minot.    Proc.  Bos.  Soc.  Nat.  Hist,  1878-79,  Vol.  XX,pt.  11,  p.  190). 

224 — On  the  genitalia  of  male  eels  and  their  sexual  characters, 
by  S.  Th.  Cattie  (Translation).  Proc.  U.  S.  Nat.  Mus.,  Ill,  1880, 
pp.  280-284. 

225— On  the  mature  male  sexual  organs  of  the  conger-eel  (  Cbn^cr 
vulgaris),  with  some  observations  on  the  male  of  the  common  eel 
(Anguilla  vulgaris).      By  Otto  Hermes.    Bull.  U.  S.  Fish  Comm., 

I,  1881,  pp.  126-130.  (Translation  of  "Ueber  reife  mannliche  Ge- 
schlechtstheile  des  Seeaals  [Conger  vulgaris]  und  einige  Notizen  uber 
den  mannlichen  Flussaal.Anguilla  vulgaris").  Zool.  Anzeiger,  1881, 
No.  74,  pp.  39-44). 

226— -On  Semper's  method  of  making  dry  preparations.  Proc.  U. 
S.  Nat  Mus.,  1881,  pp.  224-225. 

227 — A  contribution  to  our  knowledge  of  the  development  of  the 
ovster  (Ostrea  edtUis),  by  Dr.  R.  Horst.     Bull.  U.  S.  Fish  Comm., 

II,  1882,  pp.  159-167,  12  figs.  (Translation  of  "  Bijdrage  tot  de 
Kennis  van  de  Ontwikkelingsgeschiedenis  van  de  Oester  ( Ostrea 
edulUy  in  Tijdschr.  d.  Ned.  Dierk.  Vereen.  dl.  VI,  1882).  Ab- 
stract in  Zool.  Anzeiger,  3d  April,  1882. 

228 — Report  relative  to  the  generation  and  artificial  fecundation 
of  oysters,  addressed  to  the  Minister  of  Marine  and  Colonies  by  M. 
Bouchon-Brandely.  Bull.  U.  S.  Fish.  Comm.,  II,  1882,  pp.  319- 
338.  (Translation  of  "  Rapport  relatif  k  la  g^n^ration  et  k  la  £§- 
condation  artificielle  des  huitres,  address^  au  ministre  de  la  marine 
et  des  colonies,  in  Journ.  officiel  de  la  Republique  Francaise,"  Decem- 
ber 16-17,  1882,  pp.  6762-6764  and  6778-6782)  with  notes  by  the 
translator. 

229 — On  the  sexuality  of  the  common  oyster  (0.  edulis)  and 
that  of  the  Portuguese  oyster  (  0.  ayigulata).  Artificial  fecundation 
of  the  Portuguese  oyster,  by  M.  Bouchon-Brandely.  Bull.  U.  S. 
Fish  Comm.,  II,  1882,  pp.  339-341.  (Translation  of  "  De  la  sexual- 


254 


PROCEEDINGS  OF  THE  ACADEMY  OF 


it^  chez  rhuitre  ordinaire  [0.  edulis]  et  chez  Thuftre  PortugaiM 
(0.  angulatd),  F^condation  artificielle  de  Thuftre  Portuffaiae,**  in 
Comptes  Rendus  de  L' Academic  des  Sciences,  XCV,  ^o.  5  [31 
Juiljet,  1882],  pp.  256-259,  Paris,  1882), 


230 — Researches  on  the  generative  organs  of  the  oyster  (  0.  edulU)^ 
by  P.  P.  C.  Hoek.  Bull.  U.  8.  Fish  Comm.,  II.  1882,  pp.  343, 
(Translation  of  **  Becherches  sur  les  organes  g^nitauz  des  nuitrea.** 
par  M.  P.  P.  C.  Hoek,  Comptes  rendus  des  seances  de  rAcademia 
des  Sciences,  Paris,  November  6, 1882). 

231 — A  simple  test  to  learn  if  6sh  ova  are  impregnated,  by  Prof. 
Nussbaum.  BuU.  U.  S.  Fish  Comm.,  II,  1882,  pp.  347-348. 
(Translation  from  Deutsche  Fischerei  Zeitung,  VI,  No.  5,  Jan.  30, 
1883. 

232 — On  the  cause  of  the  greening  of  oysters.  Rep.  U.  8.  Comm. 
Fish  and  Fisheries,  1882,  pp.  793-801.  (A  translation  of '"Notice 
sur  la  cause  du  verdiseement  des  huitres."  Par  M.  Puya^gur,  in 
Rev.  Maritime  et  Coloniale,  pp.  11,1  pi.  Paris,  Berger-Levraolt 
etCie,  1880). 

233 — Development  of  the  membrane-bones  of  the  skull  of  the  pike. 
Science,  I.  1883,  p.  513. 

234— Oyster  culture  in  Holland.    Science,  II,  1883,  p.  79. 

235 — The  development  of  the  viviparous  edible  oyster.  Amer. 
Nat,  1885,  pp.  317-318.    (Review  of  Dr.  Horst's  paper). 

238 — The  mode  of  formation  and  the  morphological  value  of  tbe 
ejfgs  of  Nepa  and  Notonecta.  Amer.  Nat.,  1885,  pp.  615-616.  (Re- 
view of  paper  by  Ludwig  Will). 

237 — The  unpaired  fins  of  selachians.  Amer.  Nat.,  1886,  pp. 
142-143.     (Review  of  paper  by  Dr.  Paul  Mayer). 

239— The  development  of  Patella.  Amer.  Nat.,  1886,  pp.  563- 
564.     (Review  of  paper  by  Dr.  Wm.  Patten). 

240---Profes8or  Selenka  on  the  development  of  the  opossum  (Di- 
dclphtf*^  tirfjiitHina).     Afiier,  NuL,  18^*6^  pp.  3yi-31H>,     i^^ I rnQfiiatjgQ 
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248— The  gestation  of  armadillos.  Amer.  Nat,  1887,  pp.  95- 
96.    (Review  of  von  Ihering's  paper). 

249 — The  ventral  suckers  or  sucking  disks  of  the  tadpoles  of  dif- 
ferent genera  of  frogs  and  toads.  Amer.  Nat.,  1887,  pp.  263-264. 
(From  Dr.  Ryder's  notes.   Citation  not  found). 

250— Haddon's  "Introduction  to  the  Study  of  Embryology." 
Amer.  Nat.,  1887,  pp.  292-293. 

251 — Development  of  the  camivora.  Amer.  Nat.,  1887,  pp. 
394-396.    (Review  of  A.  Fleischmann's  work). 

252 — Suggestion  respecting  the  epiblastic  origin  of  the  segmental 
duct  Amer.  Nat.,  1887,  pp.  587-590.  (Review  of  Prof.  A.  C. 
Haddon's  paper). 

253 — The  development  of  an  eight-limbed  vertebrate.  Amer. 
Nat,  1887,  pp.  862-863.    (Review  of  S.  Watase's  paper.) 

254 — Spermatogenesis  in  mammalia.  Amer.  Nat.,  1887,  pp.  946- 
948.    (Review  of  paper  by  Dr.  Carl  Benda). 

255 — Development  of  the  Coecilians.  Amer.  Nat.,  1887,  pp. 
1035-1036.    (Review  of  work  of  Messrs.  Sarasin). 

256 — The  origin  of  the  segmental  duct  in  elasmobranchs.  Amer. 
Nat.  1887,  p.  1037.    (Notice  of  Dr.  Beard's  work). 

257 — Ruaiments  of  true  calcified  teeth  in  the  young  of  Omitho- 
rhynehus.  Amer.  Nat.,  1888,  pp.  368-369.  (Review  of  paper  by 
E.  B.  Poulton). 

258 — The  ectoblastic  origin  of  the  WolflSan  duct  in  the  chelonia. 
Amer.  Nat,  1888,  p.  369.    (Notice  of  paper  by  M.  Mitsukuri). 

259 — Origin  of  the  Wolffian  duct  in  lacertilia.  Amer.  Nat, 
1888,  p.  369.     (Notice  of  paper  by  J.  von  Perenyi). 

260— The  origin  of  the  mammae.  Amer.  Nat,  1888,  p.  370.  (Note 
upon  investigations  of  W.  Haacke). 

261 — The  several  functions  of  the  enamel  organ  in  the  develop- 
ment of  the  teeth  of  mammals,  and  on  the  inheritance  of  mutilations. 
Amer.  Nat,  1888,  pp.  547-550.  (Review  of  researches  of  von 
Brunn  et  al). 

262 — Researches  upon  the  development  of  Comatula,  Amer.  Nat., 
1888,  pp.  657-659.    (Review  of  paper  by  Barrois). 

263 — Observations  on  the  development  of  cephalopods.  Amer. 
Nat.,  1888,  pp.  754-755.    (Review  of  S.  Watase's  paper). 

.  264 — On  tne  development  of  the  calcareous  plates  of  Asterias. 
Amer.  Nat,  1888,  p.  755.     TNote  on  J.  Walter  Fewkes'  work). 

265— The  value  in  classincation  of  the  stages  of  growth  and  de- 
cline with  proposals  for  a  new  nomenclature.  Amer.  Nat.,  1888,  p. 
765.    (Note  on  A.  Hyatt's  paper). 

266---Development  of  the  sea-bass  {Serranm  atrarius).  Amer. 
Nat.,  1888,  p.  755.    (Note). 

267 — On  the  primary  segmentation  of  the  germ-band  of  insects. 
Amer.  Nat.,  1888,  pp.  941-942.     (Review  of  Veit  Graber's  work). 

268 — Development  of  the  peripheral  nervous  system  of  verte- 
brates. Amer.  Nat,  1888,  pp.  1132-1134.  (Review  of  Dr.  Beard's 
work). 
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269— A  new  atlas  of  embryology.  Amer.  Nat.,  1888,  p.  1134- 
1135.     (Review  of  M.  Duval's  work). 

270 — New  studies  of  the  human  embryo.  Amer.  Nat.,  1889,  pp. 
1 71-172.    (Review  of  work  of  M.  C.  Phisalix). 

271 — On  the  development  and  first  traces  of  the  anterior  roou  of 
the  spinal  nerves  in  selachians.  Amer.  Nat.,  1889,  pp.  172-173. 
(Review  of  Dohrn's  paper). 

272 — The  maturation  and  fertilization  of  the  egg  of  Petromymm 
pianerL  Amer.  Nat.,  1889,  p.  173.  (Review  of  A.  A.  Bohm's  pa- 
per). 

273 — The  structure  of  the  human  spermatozoon.  Amer.  Nat« 
1889,  pp.  183-184  (Vol.  irregularly  paged).  (Review  of  E.  M.  Nel- 
son's paper). 

274 — Development  of  Orangon  vulgaris.  Amer.  Nat,  1889,  pp. 
737-738.     (Review  of  J.  W.  Kingsley's  paper). 

275— Development  of  Sepia  officinalis.  Amer.  Nat.,  1889,  p. 
738.    (Review  of  M.  L.  Vialleton's  paper). 

276 — Extra-ovarian  primordial  ova  in  the  human  embryo.  Amer. 
Nat.,  1889,  p.  827.    (Review  of  W.  Nagel's  paper). 

277 — Placentation  of  the  hedgehog  and  the  phyloffenj  of  tlia 
placenta.  Amer.  Nat,  1890,  pp.  376-378.  (Review  of  Hubrecht'i 
paper). 

278 — **A  theory  of  development  and  heredity,"  by  Henry  D.  Orr. 
Amer.  Nat.,  1894,  pp.  154-156.    (Review). 
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SUmiABT  OF  HEW  LIBSBIAK  P0LTDS8X0IDEA. 
BY  O.   F.  COOK. 

In  a  preceding  paper^  on  the  diplopod  fauna  of  Liberia  several  new 
species  and  genera  were  referred  to,  of  which  a  list  is  here  given  to- 
gether with  such  additional  diagnostic  characters  as  may  be  neces- 
sary for  the  separation  of  the  various  forms  from  the  territory 
explored.  Extended  descriptions  and  plates  are  in  preparation. 
Ammodesmoi  gntnnm. 

Locality,  Mt.  Coffee,  a  cluster  of  hills  in  western  Liberia,  reach- 
ing an  altitude  of  about  300  feet,  and  covered  with  dense  forest.  A 
large  part  of  the  other  forms  were  collected  in  the  same  vicinity,  all 
except  those  of  which  other  localities  are  specified. 

Cenohrodesmns  Yolntui. 

Length  about  2  mm.,  width  .65  mm. 
Campodesmoi  oarbonarins. 

Surface  of  head  and  segments  covered  with  rough  granules ;  first 
s^ment  scarcely  broader  than  the  head,  with  three  transverse  rows 
of  coarse  tubercles ;  second  segment  broadest  of  all ;  segments  with 
a  cluster  of  three  large  tubercles  on  each  side  of  the  middle,  five 
smaller  scattered  tubercles  on  each  side  of  these,  and  three  tubercles 
on  each  of  the  very  broad,  decurved  carinse ;  last  segment  not  con- 
cealed, rounded  at  apex,  with  three  broad,  blunt,  setigerous  tuber- 
cles on  each  lateral  edge ;  preanal  scale  with  two  long  smooth  seti- 
gerous papillse.  Length  of  male  29  mm.,  width  5.25  mm. ;  length 
of  female  32  mm.,  width  6.5  mm. 

Tropidetmoi  jagosas. 

Generally  similar  to  the  preceding,  except  that  the  segments  are 
dorsally  ornamented  with  two  transverse  rows,  each  of  six  short  lon- 
gitudinal carinsB ;  also  the  tubercles  of  the  preanal  scale  are  short, 
not  papilliform.  Length  28  mm.,  width  5  mm. ;  locality  Mt.  Coffee 
and  vicinity ;  much  rarer  than  Campodeamus,  and  more  inclined  to 
burrow  in  the  ground. 

^  A  New  Diplopod  Fauna  in  Liberia.  American  Naturalist,  xxz,  pp.  413- 
420,  1896. 
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Comodesmas  Uiutna. 

Antennse  didtinctly  clavate ;  last  segment  decurved,  the  immedi- 
ate apex  small,  projecting,  truncate ;  lateral  carinse  present  onlj  at 
a  longitudinal  row  of  large  tubercles,  above  which  the  tubercles  are 
gradually  smaller ;  length  8  mm.,  width  1  mm. 

Thelydesmns  dispar. 

Antennse  distinctly  clavate ;  first  segment  nearly  as  wide  as  the 
second,  scarcely  concealing  the  head  in  front ;  segments  with  fixir 
regular  transverse  rows  of  conic  piliferous  granules ;  carinae  moder- 
ately broad,  somewhat  narrowed  toward  the  margin,  coarsely  den- 
tate all  around  by  reason  of  the  prominent  granules,  the  largest  of 
which  is  located  at  posterior  corner ;  last  segment  triangular  in  out- 
line, the  edges  dentate  with  setiferous  tubercles,  the  apex  narrow, 
with  a  small  tubercle ;  females  nearly  black  above,  18  mm.  long, 
3.25  mm.  broad ;  males  quite  black  above,  less  convex  and  mors 
slender  than  the  female,  and  with  proportionately  broader  cariiw ; 
length  of  male  15  mm.,  width  2.75  mm. ;  locality,  Mt  Coflee;  females 
not  rare. 
Disoodesmns  senex. 

Smaller  and  more  slender  than  Comodegmtu ;  dorsum  densely 
granular-tuberculate,  the  prominences  subequal  in  site  and  setiferous ; 
lateral  carinse  nearly  wanting,  the  segments  slightly  thicker  at  tkt 
sides  and  with  larger  tubercles ;  repugnatorial  pore  located  abovt 
the  lateral  row  of  tubercles ;  color  white. 
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TylodMmnt  oraitipes. 

Color  entirely  black,  legs  and  antennas  yellowiah ;  copulatory  legs 
without  the  spine  present  in  Pr^odesmus,  and  with  the  interior 
lamina  broad  and  flabellate ;  anterior  male  legs  slightly,  though 
distinctly,  crassate ;  length  of  male  40  mm.,  width  4.5  mm. ;  length 
of  female  43  mm. ;  width  5.6  mm. 

TjlodMmoi  amoBboi. 

Anterior  half  of  first  segment,  the  carinse  of  the  second  and  third, 
and  the  whole  of  the  poriferous  segments,  except  the  last  two  or 
three,  bright  red ;  the  remainder  of  the  body  is  black ;  legs  and 
antennse  pale ;  legs  of  both  sexes  distinctly  more  slender  than  in  the 
preceding  species ;  sexes  not  strikingly  unequal,  though  the  male 
10  more  slender  and  has  somewhat  longer  legs ;  length  35  mm.,  width 
of  male,  4  mm.,  of  female,  4.5  mm. ;  locality,  Muhlenburg  Mission. 
The  colpr  of  this  species  is  almost  exactly  that  of  Prepodesmus 
mimius, 

LyrodMrnnt  nigerrimns. 

The  genus  is  evidently  related  to  the  last,  and  has  a  closely  similar 
copulatory  foot ;  it  is  distinct  in  being  more  slender  and  depressed, 
and  in  having  the  first  segment  lenticular  or  fusiform  in  outline, 
rather  than  hemispheric-elliptical  as  in  the  two  preceding  genera. 
The  species  is  deep,  shining  black,  including  the  legs  and  antennse ; 
length  of  male  35  mm.,  width  4  mm.,  legs  6  mm.,  antennse  8  mm.  in 
length.  Very  rare,  only  two  specimens  found.  A  third,  nearly 
white  in  color  and  somewhat  different  in  form,  may  prove  to  be 
specifically  distinct. 

Chsirodetmns  ater. 

First  s^ment  as  in  Lyrodesmtia,  but  the  angles  not  so  pointed  ; 
body  more  slender,  narrower,  dorsum  flat;  carinse  with  square 
comers,  so  that  the  poriferous  callus  projects  from  a  nearly  straight 
edge ;  copulatory  legs  less  complicated,  the  slender  branch  shorter ; 
color  uniform  black,  legs  and  antennse  yellowish ;  length  30  mm. ; 
width  3.75  mm. 

Ckoirodetmns  ditoolor. 

Similar  to  the  preceding  in  size  and  form,  but  distinct  at  least  in 
color ;  an  area  around  each  pore,  and  a  moderately  broad  median 
line,  yellow ;  legs  and  antennse  reddish-yellow ;  rare,  only  one  pair 
taken,  near  Muhlenburg  Mission. 
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Anisodasmas  oeraainas. 

Perhaps  doubtfully  distinct  from  A.  erythropua  (Lucas)  in  tlie 
greater  size  and  lighter  color,  all  the  specimens  from  the  interior 
differing  thus  from  individuals  collected  at  Monrovia.  Length 
41  mm.,  width  of  male  5.5,  of  female  6.5  mm.  The  length  of  what 
I  have  identified  as  erythroptu  is  about  35  mm.  The  speciei  can, 
however,  hardly  be  determined  with  confidence  from  Lucaa'  dc*» 
cription.  Both  forms  are  very  beautiful  in  life,  deep  wine-color, 
with  bright  cherry-pink  legs. 

Itodesmas  immar^natas. 

Resembles  Lyrodesmvs  and  Cheirodeamua,  but  is  distinctly  broader 
than  either,  and  distinct  from  all  the  related  forms  in  the  absence 
of  a  distinct  poriferous  callus,  the  margin  being  sinuate.  Legs  and 
antenuffi  more  slender  than  in  Anisodesmus^  but  lees  to  than  in 
Lyrodesmua  and  Cheirodetmus.  Ck>lor  uniform  black,  the  antenna 
and  apical  joints  of  the  legs  also  dark.  Copulatory  legs  also  very 
distinct  in  that  the  outer  ramus  is  broad  and  bifid,  while  the  inner 
is  trifid,  giving  five  distal  divisions.    Length  42  mm.,  width  5  nun. 

Itodesmas  intermptus. 

Is  somewhat  larger  than  the  above  and  has  the  carina  of  the 
poriferous  segments  pale  yellow.  It  is  known  from  a  female  ipee> 
imen  only. 

Oxydesmas  madias. 

Black  or  very  dark  vinous ;  carinse  concolorous ;  legs  and  i 
also  dark  ;  length  52-66  mm.,  width  10-12  mm. 
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Pterodeimut  brownellii. 

Last  segment  exceeded  and  included  by  the  penultimate,  the  pos- 
terior sinus  of  which  is  nearly  square,  longer  than  broad ;  copulatory 
legs  excised  at  apex,  theiposterior  lobe  longer,  laterally  excbed,  the 
anterior  broad,  with  three  or  four  short  teeth ;  length  28  mm.,  width 
7  mm. 

Gjptodetmnt  pminotut. 

Dorsum  very  flat,  the  carinse  curved  gently  upward  toward  the 
posterior  comers,  and  as  high  as  the  middle  of  the  segments ;  last 
s^ment  subequal  to  the  penultimate  in  length,  the  sinus  of  the  latter 
broader,  the  sides  diverging ;  copulatory  legs  with  the  dorsal  ramus 
long,  strongly  decurved  and  turned  mesad ;  length  16  mm.,  width 
4  mm. 
Lampodesmas  YolYatnt. 

Dorsum  distinctly  convex,  the  carinae  slightly  decurved,  nearly  in 
the  direction  of  the  dorsal  arch  ;  last  segment  and  copulatory  legs 
somewhat  as  in  Oypsodemnus ;  male  legs  crassate,  especially  the 
anterior ;  two  large  and  conspicuous  processes  from  the  sternum  of 
the  sixth  legs  of  males ;  length  24  mm.,  width  5.7  mm. 

Compiodesmas  pnloher. 

About  as  convex  as  the  last,  but  the  sides  sloping  more  directly 
from  the  middle ;  no  processes  from  the  sixth  segment ;  male  legs 
scarcely  crassate ;  copulatory  legs  very  simple,  apically  somewhat 
cup-shaped ;  penultimate  segment  with  sinus  broader ;  length  24.5 
mm.,  width  6.5  mm. 

Choridesmns  oitus. 

Last  segment  nearly  or  quite  concealed  under  the  penultimate ; 
length  5.5  mm.,  width  1.5  mm. 

Scolodesmns  grallator. 

Dark  vinous,  a  narrow,  poorly-defined  median  spot  on  each  pos- 
terior subsegment,  giving  the  efiect  of  a  pale  median  line ;  legs  and 
antennse  pinkish  or  yellowish ;  length  28  mm.,  width  2.5  mm.,  the 
first  segment  as  broad  as  any,  the  other  anterior  segments  distinctly 
narrower ;  locality,  Monrovia. 

Habrodetmnt  IsBtna. 

Length  of  male  27  mm.,  width  2  mm. ;  width  of  female  3  mm. 
Stylodetmnt  horridus. 

Length  10  mm.,  width  3.2  mm. ;  the  processes  of  the  seventeenth 
and  eighteenth  segments  project  far  behind  the  nineteenth,  which 
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has  neither  prooees  nor  pores.  The  first  and  eightoeoth 
have  the  processes  united  for  more  than  half  their  lengih. 
Vdodetmns  UUoiter. 

Length  8.5  mm.,  width  1.25  mm.;  penultimate  s^meot  prqyect- 
ing  l>e7ond  the  last,  but  not  exceeded  by  the  processes  of  the  m^ 
teenth,  which  are  not  coalesced ;  processes  trituberculato  at  i^kx  ; 
first  segment  with  two  Urge  processes,  and  four  Urge  lobes  in  front, 
the  median  notch  Urge,  deep,  rounded. 
HeroodeiBM  aiirtiu. 

Length  6.75  mm.,  width  .75  mm. ;  last  segment  exceeded  bj  the 
penultimate ;  processes  repUced  bj  longitudinal  ridges ;  cariiue  Terj 
narrow ;  first  segment  with  margin  very  faintly  lobed. 
StiodMBoi  stratus. 

Length  10  mm.,  width  1.4  nun. ;  last  segment  not  concealed ;  finC 
segment  not  lobed,  but,  like  the  rest  of  the  dorsal  surfiu^e,  beset  with 
rounded  granules  or  tubercles.  The  affinities  of  this  form  arei 
what  obscure.  The  general  appearance  and  sculpture 
Comod^smxis,  but  the  form  of  the  first  and  last  segments  and  the 
structure  and  location  of  the  pores  are  very  different  It  mmy  proff 
to  be  one  of  the  Cryptadesmidcr,  in  the  sense  of  being  more  nearly 
reUted  to  CryptodUnnua  olfermi  than  to  the  other  species  which  haft 
been  described  under  that  much  over-worked  generic  name. 

BELATED  FOESfS  HOT  FOUND  IN  LIBERIA. 
Xyodeimiu  pUnas. 
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pores  with  distinct  raised  rims,  located  far  above  the  slightly  prom- 
inent carii)ffi  of  segments  5,  7-17 ;  antennse  and  legs  very  short  and 
stout ;  copulatory  legs  of  two  simple,  equal  processes ;  segments  of 
adult  19 ;  color  above  black,  below  white ;  length  of  female  4  mm. ; 
width  .6  mm. ;  locality,  mountains  of  Western  Java,  8,000  feet. 
This  species  may  be  considered  the  type  of  a  new  family,  Helodes- 

Prepodetmns  piotnt. 

Suggesting  P.  tigrinvs,  but  the  yellow  areas  of  that  species  are 
here  bright  pink ;  legs  and  antennae  very  dark  reddish ;  length  of 
male  45  mm.,  width  5.5  mm. ;  locaUty,  Togo  Colony ;  numerous 
specimens  in  the  Berlin  Museum. 

Anitodetmnt  konakri. 

Nearly  black,  margins  of  all  carinse  yellowish ;  legs  and  antennse 
pinkish,  rather  pale ;  dorsum  less  convex  than  in  A.  eerasinuSy  and 
the  posterior  corners  of  the  carinse  less  strongly  dentate ;  copulatory 
legs  not  expanded  at  apex,  but  bent  together  at  a  right  angle; 
locality  Konakri,  French  Gambia,  where  I  collected  a  pair  of 
mature  individuals,  January,  1896. 

Anisodesmns  graoilis. 

Very  distinct  from  the  Liberian  species  in  the  smaller  and  more 
slender  body,  and  light  pinkish  color.  Copulatory  legs  similar  in 
form  to  the  other  species,  but  much  more  slendet  apically ;  length 
of  male  27  mm.,  width  3.25  mm. ;  locality,  Bismarckburg,  Togo 
Colony,  Dr.  K.  Biittner ;  Berlin  Museum. 

LipodetmM  tablsBvis. 

Legs  and  antennse  moderately  long ;  segments  faintly  granular  or 
longitudinally  rugulose  toward  the  posterior  margin ;  pores  located 
on  a  distinct  marginal  callus  projecting  from  about  the  middle  of 
anterior  and  middle  segments ;  in  front  of  the  callus  is  a  distinct 
notch  and  tooth ;  posterior  corner  of  anterior  segments  square,  acute 
on  posterior ;  copulatory  legs  rather  robust,  a  spiniform  process  rising 
from  each  side  of  the  ungual  portion  and  curved  cephalad  (dorsad) ; 
length  of  male  about  28  mm.,  width  3.8  mm. ;  locality,  Karewia, 
East  Africa,  Stuhlmann ;  two  male  specimens  in  the  Berlin  Museum. 
SeTtodefmoi  kribi. 

Dorsum  roughened  with  five  or  six  irregular  rows  of  close-set  dis- 
tinct granules ;  submarginal  ridge  and  last  segment  as  in  Oxydemnus ; 
copalatory  1^  not  flexed  and  inserted  under  the  edge  of  the  aper- 
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ture,  but  constructed  somewhat  as  in  Oxydernntu ;  length  50  mm^ 
width  9  mm. ;  locality,  Kribi,  German  Ck>lony  of  Kamenin ;  a  mak 
specimen  collected  by  Morgen  is  in  the  Berlin  Museum. 

Mimodetmns  parallelns. 

Vertex  and  dorsal  surface  smooth  or  faintly  coriaceous,  with 
neither  granules,  tubercles  nor  areas ;  posterior  subsegmenta  without 
a  transverse  furrow  or  depression  ;  pores  situated  in  the  outer  slope 
of  the  submarginal  ridge,  as  in  Oxydesmtu ;  last  s^ment  much  as  in 
Oxydesmus,  but  the  tubercles  obsolete ;  anterior  male  legs  distinctly 
crassate ;  copulatory  legs  long  and  twisted,  apically  recurved  againK 
the  ventral  surface  of  the  segment ;  color  a  dull  brown,  with  the  tub- 
marginal  ridges  and  a  large  spot  in  the  middle  of  each  posterior  sub- 
s^ment,  yellowish  ;  length  46  mm.,  width  6.5  mm. ;  locality,  Kare- 
wia.  East  Africa,  Stuhlmann ;  Berlin  Museum. 
PUgiodesmiu  obliqnat. 

Probably  allied  to  and  perhaps  identical  with  Stenonia  oeeUkntaUi 
Karsch,  described  from  Quango.  Distinct  from  the  species  of 
Orydesmns  by  the  very  oblique  submarginal  ridges,  which  are  wide 
and  not  promiuent  about  the  pores ;  copulatory  legs  long  and  some- 
what twisted,  not  inserted  under  th^  edge  of  the  aperture  as  ia 
OxydeanuB;  color  dark  vinous,  nearly  black  ;  length  about  75  mm., 
width  13  mm. ;  locality,  Congo  Valley ;  a  few  specimens  in  the 
British  Museum. 

Comptodasmns  perUtus. 

Length  about  20  mm.,  width  7.5  mm.,  without  the  cariiue  2J 
turn. ;  color  dark  brown,  marked  with  tram fi&retii  nuliatiBir  lilNS  m 
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Beolodesmas  secarii. 

Smaller  and  more  slender  than  S.  grallator ;  of  the  same  color,  but 
without  a  lighter  median  line  or  row  of  spots;  sternum  of  fourth 
pair  of  legs  with  a  large  process  more  deeply  bilobed  than  S,  gralla- 
tor ;  copulatory  legs  longer  and  more  slender,  reaching  to  the  fourth 
segment,  in  general  form  like  those  of  S,  grallator ;  above  the  middle 
a  curved  acicular  process  projects  from  each,  and  the  apices  of  the 
two  lie  in  contact ;  apical  portion  gently  curved  mesad  and  pointed, 
with  a  large  process  from  the  inner  side  with  a  straight  inner  edge, 
its  corners  produced  proximad  and  distad,  suggesting  the  blade  of 
a  Roman  axe ;  length  of  male  18  mm.,  width  1.6  mm  ;  locality,  Togo 
Coast ;  a  male  and  a  female  in  the  Berlin  Museum. 

Habrodesmui  falx. 

Closely  resembling  H,  Icetus  in  size  and  form,  differing  in  that 
the  copulatory  legs  end  in  abroad,  obliquely  truncate  lamina  with  a 
small  transparent  process  from  near  the  middle  of  the  apical  edge. 
In  H.  I<etii8  the  distal  extremity  is  slender  and  curved,  with  two 
small  teeth  below  the  apex,  so  that  the  apical  sinus  is  shaped  like 
the  figure  3.  Color  in  alcohol,  brown  or  black ;  the  margins  of  the 
first,  the  posterior  margins  of  the  other  segments,  the  ventral  sur- 
face and  legs,  whitish;  antennae  dark  ;  several  specimens  from  Togo 
are  in  the  Berlin  Museum.  A  label  states  that  the  legs  are  (in  life) 
pinkish-red ;  a  female  specimen  is  slightly  larger  and  more  robust 
than  the  female  of  H,  Icetua. 

Hapodesmas  ooitatas. 

Differing  from  Udodesmus,  to  which  it  is  nearest  related,  in  the 
more  depressed  body,  the  thin  margins  of  the  carinae,  and  the  four, 
fine,  slightly  elevated,  dorsal  longitudinal  ridges  or  carinae,  scarcely 
separated  into  their  component  tubercles ;  surface  rough,  uneven, 
and  finely  setose,  incrusted  with  earth,  but  without  distinct  tuber- 
cles ;  pores  located  at  the  posterior  corners  of  segments  5,  7,  9,  10, 
12,  13,  15-18,  each  surrounded  by  a  frill  of  short,  fine  hairs  ;  first 
segment  with  numerous  large  conic  processes,  anteriorly  with  four 
large  subequal  lobes,  each  of  which  is  incised  along  the  margin,  the 
median  with  two  incisions,  the  lateral  with  one;  penultimate 
segment  considei;Ably  exceeding  and  completely  concealing  the  last ; 
lobed  at  the  sides,  and  slightly  so  at  apex ;  length  6  mm.,  width 
1.1  mm. ;  locality,  the  forests  of  Western  Liberia,  along  creeks  and 
rivers;  rare. 

18 
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Ftl«d#tmms  fotMT. 

Differing  from  Udodumus  in  the  more  robust  bod  j,  thetquarcr  and 
broader  dorsum,  and  the  more  prominent  and  stronger  dor«d  pro- 
cemea  arranged  in  two  rows ;  each  process  distinctlj  bifid,  iDsiead  of 
indistinctly  trifid,  directed  obliquely  cephalad.  The  first  tegment 
lacks  the  inner  pair  of  large  lobes,  which  are  apparently  replaced  by 
a  pair  of  anteriorly  directed  large  prooesKS  similar  to  thoae  of  the 
other  s^ments;  last  segment  much  as  in  Udodesmus,  SurfiMe 
thickly  incruHed  with  earth;  length  7^  mm^  width  1^5  mm.; 
locality,  Freetown,  Sierra  Leone,  under  stones  in  a  moiat,  shaded 
place. 

St«god«tma8  Uoais. 

A  recently  discovered  genus  evidently  related  to  UdadeMmui^  bat 
distinct  by  remarkable  characters.  First  segment  nearly  as  broad 
as  any,  much  broader  than  the  second,  about  twice  as  broad  as  long, 
strongly  decurved,  the  anterior  margin  transverse,  entire,  decurved, 
completely  concealing  the  head ;  antennae  distinctly  clavale,  genie* 
ulate ;  dorsum  strongly  arched,  the  carina  depressed  ;  surfi^e  finely 
roughened,  ornamented  with  four  longitudinal  ridges,  of  which  the 
part  on  each  segment  is  apparently  composed  of  three  coalesced 
tubercles  or  granules ;  a  deep  median  longitudinal  sulcus,  giving  a 
resemblance  to  the  Platydesmida ;  last  segment  completely  concealed 
by  the  greatly  produced  median  pair  of  ridges  of  the  nineteeoth, 
which  is  canaliculate  and  deeply  bifid  when  viewed  from  above; 
pores  on  very  distinct  special  papills  of  segments  5,  7,  9,  10, 12,  IS, 
15,  16  ;  color  pale  pinkish,  concealed  by  the  adhering  soil ;  length 
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Bt  segment ;  Dineteenth  segment  with  distinct  carinse,  the  processes 
uch  smaller  than  on  the  eighteenth ;  last  segment  not  concealed, 
)ex  very  broad  and  rounded,  dorsallj  rough  like  the  other  seg- 
ents,  two  distinct  notches  on  each  side ;  color  black,  legs,  antennae, 
id  anal  valves,  white;  length  7  mm.;  width  1.5  mm.;  locality, 
ede.  West  Java,  9,000  feet. 
TXodesinaB  lobatus. 

With  general  resemblance  to  Pronodesmus  and  Napodesmw,  Dor- 
im  with  four  equal  longitudinal  rows,  each  of  three  conic  tubercles 
1  each  segment ;  pores  located  as  in  Pronodesmus ;  lateral  carina 
ith  three  deep,  narrow  incisions,  one  in  the  lateral  margin,*  two  in 
le  posterior,  dividing  the  carinse  into  three  distinct  lobes ;  tubercles 
*  the  caudal  segments  not  larger  than  those  of  the  others ;  last 
{gment  apically  broad,  entire,  exposed ;  color  black  above,  antennae, 
gs  and  anal  valves  white ;  length  4.5  mm.,  width  .9  mm. ;  locality, 
XBnoBng  Filce,  West  Java,  at  an  altitude  of  8,000  feet. 

rnedesmas  formioola. 

First  segment  clypeate,  concealing  the  head,  the  surface  covered 
ith  rounded  granules  of  different  sizes,  the  anterior  margin  thin, 
attened,  forming  a  projecting  horizontal  rim ;  segments  covered 
ith  rounded  granules  somewhat  regularly  arranged,  and  with  four 
|ual  longitudinal  rows  of  three  larger  granules  on  each  segment ; 
3re8  much  as  in  Stegode&mus,  on  a  special  process  from  the  poste- 
)rner  of  the  areate  carinse  of  segments  5,  7,  9, 10, 12, 13, 15, 16 ; 
iSt  s^ment  large,  broad  and  rounded  at  apex,  with  six  small  lobes 
r  scallops;  color  pinkish-brown,  with  fine  black  points;  length 

mm.,  width  1.26  mm. ;  locality.  Grand  Canary,  in  the  nests  of 
Qts,  at  Telde  and  at  Guia. 
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Mat  5. 
The  President,  Samuel  G.  Dixosr,  M.  D.,  in  the  Chair. 
Forty-five  persoDS  present 


May  12. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirty-three  persons  present 

A  paper  entitled  ''Remarks  on  Filaria,"  by  Fred'k  P.  Henry,  M.D., 

was  presented  for  publication. 


May  19. 


The  President,  Samuel  G.  Dixok,  M.  D.,  in  the  Chair 
Ninety-eight  persons  present 

A  paper  entitled  "  The  Planktonokrit,  a  Centrifugal  Appaialns 
for  the  Volumetric  Estimation  of  the  Food-Supply  of  Oysten  and 
other  Aquatic  Animals,"  by  Charles  S.  Dolley,M.  D.,  was  presented 
for  publication. 

Si>ecimen8of  mammals,  birds,  reptiles,  fishes,  insects  and  mollosks 
collected  in  western  Somali  I^and  and  theGalla  Country,  northeasl- 
em  Africa,  by  Dr.  A.  Donaldson  Smith)  were  presented  to  the  Acad- 
emy and  commented  on  by  Messrs.  A.  £.  Brown,  A.  DonaMsoo 
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A  BEMABKABLE  CEITTBAL  AMEBICAlf  MELAKIAK. 


BY  H.  A.   PIL8BBY. 

Some  months  ago  Dr.  Wm.  H.  Dall  sent  to  the  writer  for  com- 
parison with  the  series  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia,  a  peculiar  Fachycheilus  from  Central 
America  which  he  believed  to  be  undescribed.    The  specimen  proved 

to  be  totally  different  from 
anything  yet  made  known, 
and  may  be  briefly  charac- 
terized as  a  species  of  the 
Pachycheihis  Icevissimus 
group,  with  the  aperture 
characters  ^resembling  the 
genus  Melanatrm  of  Mada- 
gascar. 

It  is  about  equally  similar 
to  P.  IcBvissimus  var.  indorum 
Morelet    and    P,    chrysalis 
Brot,  having  the  short  aper- 
Pachycheilus  Dalli.  ture  of  the  former,  and  the 

color-tone  and  robust  growth  of  the  latter ;  but  it  is  a  stouter  shell 
in  figure  than  either,  with  the  last  whorl  decidedly  more  convex. 
The  operculum  is  like  that  of  other  species  of  Pachycheilus. 
PaohyoheiliiB  Dalli  n.  sp.^ 

Shell  ovate  turreted,  solid,  dusky  olivaceous-yellowish,  with  more 
or  less  distinct  irregular  and  interrupted  longitudinal  black  streaks. 
The  surface  is  covered  by  a  strong  cuticle,  beneath  which  the  shell 
substance  is  white  with  livid  stains ;  smooth  to  the  naked  eye,  but 
showing  fine,  superficial  growth-lines  under  the  lens,  cut  by  minutely 
wavy  close  spirals  into  a  microscopic  granulation,  most  noticeable 
near  suture  and  base,  but  often  almost  obliterated  on  the  body- 
whorl.  Whorls  numerous,  but  owing  to  erosion  but  6  or  7  remain, 
the  earlier  ones  nearly  flat,  last  two  or  three  convex. 

*8e€  Science  (n.  ser.)  Ill,  p.  608,  April  17,  1896.  This  is  the  species  re- 
corded as  **  Pachycheilus  vmlV*  in  Zoologischer  Anzeiger,  No.  602,  4  Mai, 
1896,  foot  of  p.  2^.  It  is  an  unfortunate  typographical  error,  not  traceable  to 
the  record  as  officially  famished  hj  the  Academy. 
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Aperture  trapezoidal,  white  within,  with  livid  browo  or  purplbh 
tracts.  Outer  lip  having  a  very  deep  rounded  sinus  a  short  dis- 
tance below  the  suture,  its  outer  portion  then  produced  forward  in 
a  broad  rounded  lobe,  retracted  again  on  the  lower  outer  portion, 
and  produced  in  a  more  or  less  prominent  narrow  lobe  at  base. 
Columella  concave ;  parietal  wall  covered  by  a  transparent  film, 
with  a  slight  callus  developed  near  the  posterior  angle  of  the  aper- 
ture. 

Alt.  52,  diam.  25  mm.  Alt.  54,  diam.  27  mm.  Alt  53,  diam. 
28  mm. 

Described  from  four  adult  and  four  young  specimens  in  ooUection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  and  one  adult 
in  collection  of  the  United  States  National  Museum.  The  latter 
specimen,  having  suffered  least  erosion,  is  figured. 

The  peculiar  sinuousity  of  the  lip  is  strictly  an  adult  charader. 
In  most  specimens  it  is  not  perceptible  a  half  whorl  back  from  the 
lip-edge,  although  in  the  last  of  those  measured  above,  the  ngmoid 
contour  is  seen  in  the  growth  lines  almost  a  full  whorl  back.  Four 
young  specimens  examined  have  the  lip  hardly  more  bent  than  b 
the  ordinary  Pachycheili. 

The  altitude  given  above  is,  of  course,  measured  on  decollate 
specimens.  A  young  shell  52  mm.  high  has  7  whorla  left;  one 
measuring  33  mm.  high  has  7i,  and  probably  has  lost  about  li. 

Specimens  subsequently  received  from  Dall,  collected  by  Dr. 
Spear  in  Tehuantepec,  are  dark  chestnut  colored,  with  traces  of 
darker  streaks,  and  the  sin  nation  of  the  lip  is  somewhat  le«  deep 
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SEMABKS  OIX  FILABIA. 
BY   FREDERICK   P.   HENRY,  M.   D. 

The  case  which  is  the  basis  of  my  remarks  belongs  to  one  of  a 
group  of  diseases  included  under  the  generic  term  "  filariasis,"  by 
which  is  understood  an  affection  caused  by  one  or  other  species  of 
Filaria.  This  parasite  is  by  no  means  rare  in  the  lower  animals, 
especially  in  the  dog,  but  I  will  confine  my  remarks  to  those  Filarise 
which  infest  the  blood  of  man.  Of  these,  three  species  are  univer- 
sally recognized :  (1)  Filaria  sanguinis  hominis  nodurna,  (2)  Fil^ 
aria  sanguinis  hominis  di^irna,  (S) Filaria perstans.  This  classifica- 
tion is  based  upon  the  habits  of  the  filarial  embryos,  the  first  species 
being  found  in  the  superficial  vessels  solely  or  chiefly  during  the 
night ;  the  second  solely  or  chiefly  during  the  day,  while  the  third 
is  constantly  present  in  the  cutaneous  capillaries. 

There  is  a  fourth  species  recently  discovered  by  Dr.  Patrick 
Manson,  formerly  of  Amoy,  China,  now  of  London,  which  he  has 
modestly  named  Filaria  Demarquayi,  after  Demarquay,  the  dis- 
coverer of  Filaria  nocturna, 

Filaria  diuma  and  Filaria  perstans  are  confined  thus  far  to  the 
West  of  Africa  and  adjoining  districts,  while  the  Filaria  nocturna  is 
widely  prevalent  in  the  tropics  and  endemic  in  certain  sections  of  the 
United  States.  The  adults  of  Filaria  nocturna  have  been  frequently 
found ;  that  of  Filaria  perstans  never,  so  far  as  I  have  been  able  to 
ascertain.  In  the  opinion  of  Manson  the  Filaria  loa  of  the  eye  of 
the  negro  of  Old  Calabar  is  probably  the  adult  form  of  the  Filaria 
diuma.  If  it  is  not,  he  argues,  then  there  must  be  another  blood 
worm  yet  to  be  discovered,  for  the  embryos  of  the  loa  must  escape 
from  the  body  of  their  host  through  the  medium  of  the  circulation. 
Filaria  perstans  has  been  practically  proved  by  Manson  to  be  the 
cause  of  the  fatal  "  sleeping  sickness  "  of  the  Congo  region. 

While  engaged  in  the  study  of  filariasis  my  attention  was  called 
by  Dr.  Charles  A.  Oliver  of  Philadelphia,  to  a  remarkable  case  of 
Filaria  loa  recently  reported  by  Dr.  Argyll  Robertson,  the  distin- 
guished ophthalmologist  of  Edinburgh.  The  patient  was  a  lady 
who  had  spent  eight  years  in  missionary  work  at  Old  Calabar  on 
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the  West  Coast  of  Africa.  Without  entering  into  the  details  of  thit 
most  interesting  case  I  will  merely  state  that  in  two  sacoeflsiTe 
operations  Dr.  Robertson  extracted  two  Filaria  (species  loa)  from 
the  ocular  tissues,  the  first  a  male  the  second  a  female.  Both  of 
these  adult  parasites  are  described  by  Manson  in  the  course  of 
Robertson's  paper.  The  female  was  stuffed  with  embryos  but 
repeated  examinations  of  the  blood  failed  to  detect  any  embryonic 
Filarial  in  that  fluid.  This  fact  seems  to  refute  Dr.  Mansou's  hypoth- 
esis that  Flaria  loa  is  the  adult  form  of  Filar ia  diurna. 

The  fact  that  the  case  on  which  my  remarks  are  based  is  the  first 
of  the  kind  observed  in  Philadelphia  justifies  the  publication  of  a 
life-history  of  the  parasite,  Filaria  uoeturna,  which  I  found  in  the 
blood  of  my  patient  and  of  which  living  specimens  are  placed  under 
the  microscope.  I  wish,  therefore,  to  emphasize  the  fact  that  Pilaris 
in  the  blood  vessels  are  undeveloped,  embryonic,  and  that  they  are 
the  progeny  of  an  adult,  two  or  three  inches  long,  which  has  iti 
permanent  abode  in  one  of  the  lymphatic  channels,  probably  the 
thoracic  duct.  Manson,  observing  the  embryonic  characters  of  the 
circulating  Filarise,  came  to  the  inevitable  conclusion  that  they  must 
reach  a  further  stage  of  development  outside  of  the  body  and,  in  all 
probability,  in  the  interior  of  some  blood-sucking  animal.  He 
naturally  thought  of  the  mosquito,  an  insect  whose  nocturnal  blood- 
sucking habits  seemed  to  render  peculiarly  fit  to  act  the  part  of 
intermediary  host.  Without  entering  into  details  I  will  merely  say 
that  Mansou's  hypothesis  was  fully  verified  by  experiment. 

In  the  case  of  Filaria  diunia  it  is  conjectured  that  certain  blood- 
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will  probably  continue  to  be  the  case  until  some  Manson  takes 
residence  in  West  Africa. 

The  presence  of  Filaria  embryos  in  the  blood  does  not  necessarily 
give  rise  to  disease,  their  transverse  diameter  (ttVtt  inch)  being  as  a 
rule  such  as  to  enable  them  to  traverse  the  narrowest  channels  of 
the  blood  and  lymph.  Occasionally,  however,  they  occlude  these 
vessels  and  this  is  due  to  the  fact  that  the  embryos  are  prematurely 
bom  enclosed  in  a  sac  or  sheath  of  globular  form,  the  transverse 
diameter  of  which  is  about  riv  inch.  Disease  in  man  occasioned 
by  the  Filaria  is,  therefore,  the  result  of  disease  in  the  Filaria  itself. 
If  the  adult  female  Filaria  produces  the  young  in  a  physiological 
manner  they  are  innocuous  to  their  host;  if,  through  disease  or 
irritation,  she  brings  them  forth  prematurely,  they  obstruct  the  lymph 
channels  and  produce  one  or  more  of  the  diseases  grouped  under  the 
title  of  filariasis.  According  to  Manson,  "  it  is  very  certain  that  in 
the  great  majority  of  instances  in  which  the  blood  is  infested  with 
FilarisB,  no  harm  whatever  accrues." 

The  principal  diseases  to  which  the  Filaria  jyives  rise  are  abscesses, 
lymphangitis,  dermatitis  and  cellulitis,  erysipelas,  orchitis,  chyluria, 
chylous  dropsy  of  the  peritoneum,  chylous  dropsy  of  the  tunica 
vaginalis,  varicose  groin  glands,  lymph  scrotum  and  elephantiasis. 

The  disease  or  rather  the  symptom  that  induced  me  to  search  for 
the  Filaria  was  chyluria,  which  is  not  a  common  manifestation  of 
filariasis  even  in  the  tropics. 

It  is  an  interesting  fact  that  the  diseases  to  which  the  Fil arise  give 
rise  are  entirely  due  to  mechanical  interference  with  the  circulation 
of  lymph  and  blood ;  no  toxines,  or  at  least  none  inimical  to  man 
seem  to  be  generated  by  this  parasite  and  this  fact  is  in  marked 
contrast  to  what  is  observed  in  the  ordinary  infectious  diseases.  In 
the  latter,  as  is  well  known,  the  products  of  bacterial  activity  are 
intensely  toxic.  I  would  venture  to  suggest,  in  explanation  of  this 
anomaly,  that  excretory  products  diminish  in  toxicity  to  man  in 
direct  ratio  with  the  ascent  in  the  scale  of  being  of  the  organism 
that  discharges  them. 

The  most  remarkable  fact  in  connection  with  the  habits  of  Filaria 
noctuma  is  that  it  is  found  in  the  superficial  capillaries  solely 
or  chiefly  during  the  evening  and  night.  On  several  occasions  I 
have  examined  the  blood  of  my  patient  at  noon  or  thereabouts  and 
have  found  the  parasites  either  absent  altogether  or  very  sparsely 
present;  whereas  at  night  they  have  always  been  abundant.      This 
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*'  filarial  periodicity/'  as  it  is  called,  has  been  carefully  studied  br 
Manson  who  found  that  toward  sunset  the  embryos  **  begin  to  enter 
the  general  circulation.  Gradually,  as  the  night  wears  on,  their 
numbers  iucrease.  About  midnight  they  are  most  numeroiUL  At 
morning  approaches  they  get  fewer  and  fewer,  and  by  8  or  9  A.  M. 
they  have  disappeared/*  This  periodicity  is  wonderfully  adapted 
to  facilitate  the  escape  and  further  development  of  the  embryo 
through  the  medium  of  the  mosquito.  Various  theories  of  the  cause 
of  '"  filarial  periodicity  "  have  been  advanced  but  none  of  them  i* 
entirely  satisfactory.  The  most  satisfactory  of  them  is  that  which 
correlates  the  habits  of  the  parasite  with  the  sleeping  and  waking 
habits  of  the  host.  This,  however,  is  simply  reiterating  the  fiict 
without  explaining  it.  That  the  approach  of  the  embryos  to  the 
surface  is  not  entirely  due  to  the  somnolent  condition  of  the  hutt  i< 
shown  by  the  fact  that  it  begins  several  hours  before  bedtime: 
while,  on  the  other  hand,  the  parasites  begin  to  retire  to  the  deeper 
vessels  hours  before  the  usual  hour  of  rising.  It  cannot  be  denied, 
however,  that  the  condition  of  sleep  has  something  to  do  with  the 
approach  of  tlie  Filaria  to  the  surface.  This  is  proved  by  a  celebrated 
experiment  of  Dr.  Stephen  Mackenzie  who  induced  a  patient  who 
harbored  the  Filaria  nocturna  to  reverse  his  usual  habits  as  to  sleep- 
ing and  waking :  /.  e.  to  remain  awake  all  night,  and  sleep  during 
the  day.  While  this  experiment  was  in  progress  the  Filaria  wai 
found  in  the  surface  vessels  solely  or  chiefly  during  the  day.  The 
fact  that  the  embryos  begin  to  find  their  way  to  the  surface  seven] 
hours  before  l>edtime  would  seem  to  indicate  that  the  svstemic  coodi- 
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filanati*  aiil  will,  tlirrrfurp.  oititinr  tii^arlf  u*  the*  »uiriiirtil  ibal 
tbrrt  Iff  n  *\ruj:  that  will  kill  ihf  ailulf  parApitt*.  atitl  thai  r\ru  if 
•ucb  a  <ir-i,;  wrrr  kiMvin  il  «i<MiIii  U*  wiM-si  !.•  rrfrain  fr«'ni  ix*  rni- 
pl..«ibrc.!  Whrn  ihr  aiiiilt  ll<>r(u  lia*  1C«  wal  in  <itir  nf  ihr  r  «tr<'lll* 
ilir«  as«l  •!!«-«.  an  at«orM  iiiiial.^  rwiiiu,  or  it  ii  |irrha)«  in -rv 
rrrrrrt  tfiar  Ida!  a^liilt  Filariji-  havr  Imvii  f  uinti  iiiturh  ak«i«^«r«.  ih«> 
jiTMunip'.i'ii  tv'inj;  thai  thr  Utlrr  arc*  rauft^i  \i\  itir  fiirnirr.  If. 
b  vrirr  thf  a<lii!t  Kilaria  *\hr*  in  thr  thi-rat  ii*  dmi.  with  i-<in»c«|iirnt 
ik^MOr^*,  thr  rvvull  WibiiM  !«•  if  ii«s»MitT  f.itai  The  •tilir  trr«t 
i:  rt  t  «  rtlit  tif  tkir  nanir  »  pr>|>hv  laiu.  /i.'>iri«i  (•■•^Mrfi.i  hvinx 
iDir«i  i*vm\  into  thr  •]ifl(ciu  thr*ii«'h  th«*  iiK^liura  nf  tlnnkini;  «atrr. 
it  Iff  •  i  vital  i^iiiai^|iirtic^.  in  thr  i  iitin!ri«  in  «hi-  h  Alariaffiff  it 
«D>im4ir.  t>  arrurr  a  purr  «alf  r  •ii|<]'!v  \*\  liltras.-'ii  ••!  xtltrr  mraiiff. 
Aff  Man**'!]  rrmarkff*.  *  thr  M!tJiii.i|r  •ii*«]  {«aran««-  '-f  iKr  filaria! 
4>tf%Mn  :•  rfiinvU  a  nialirr  f  (•«-r^  rial  ar.>l  in :inii-i|  a!  r<i..ra!;.  ii"— 
IB    •chcr  «->niff  "f  "  riT;lifat:<>n  nn<i   :f  mu\    riiiinii  ifial 

^r  '-tljcr  I- -It  Iff  i!i  waul  of  tiir  fij   rr  ar»*\jm«tit  l-.r  a  |»'jrr  «a!rrffa|»- 
I'lt,  Irrr  :•    'ij*   rraJv  tnailr  t.»  thnr  !  .wil»   ' 
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THE  PLAKKTOHOKBIT,  A  CEHTBITUOAL  APPAEATUS  FOE  THB 

YOLUICETRIC  E8TIMATI0H  OF  THE  FOOD^VPPLT  OF 

0T8TEE8  AED  OTHEE  AQUATIC  AEDCALS. 


BY  CHARLES  S.  DOLLEY,  M.  D. 

To  Dr.  Victor  Hensen  of  Kiel  is  due  the  credit  of  being  the  firH 
to  insist  upon  the  importance  of  a  quantitative  determination  of  the 
primitive  food  supply  of  marine  animals. 

In  place  of  the  terms  ''Auftrieb"  and  "  pelagische  Mulder  "  (pel- 
agic tow-stuff)  introduced  by  Johannes  Miiller,  and  commonlj  em- 
ployed by  zoologists  for  nearly  half  a  century,  Hensen  substituted 
the  more  comprehensive  term,  plankton/  to  include  all  those  free- 
swimming,  or  drifting  organisms  which  make  up  the  fauna  and 
flora  of  the  sea.  As  the  result  of  the  initiative  taken  by  Hensen 
and  based  largely  upon  the  investigation  conducted  in  the  Nortk 
8ea  and  Atlantic  Ocean  under  his  leadership,  there  has  been  devel- 
oped in  less  than  a  decade,  one  of  the  most  important  departmenli 
of  biological  science,  to  which  Haockel  has  applied  the  term  plaok- 
tology.  Biologists  interested  in  the  practical  solution  of  the  diffi- 
culties met  with  in  the  preser\'ation  and  propagation  of  the  food 
supply  of  Man,  ns  found  in  ocean  and  lake,  bay  and  river,  wen 
quick  to  recognize  the  importance  of  planktonic  studies ;    and  tbt 
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years  steadily  diminished  in  abundance,  notwithstanding  the  enor- 
mous quantity  of  plants  spread  out  on  the  oyster  grounds  of  our 
seaboards,  as  well  as  that  the  fisheries  of  the  Great  Lakes  have,  in 
several  instances,  grown  steadily  less  profitable,  notwithstanding 
that  millions  of  young  fry  have  been  liberated  annually  ;  for  unless 
the  transplanted  organism  can  find  suitable  and  abundant  food, 
the  time  and  money  spent  in  rearing  it,  up  to  the  period  of  its  plant- 
ing, is  practically  wasted. 

As  the  result  of  the  planktonic  studies  of  Hansen,  aquiculture  is 
taking  on  a  new  phase  which  promises  to  mark  a  period  in  its 
history  as  important  as  has  been  seen  in  the  very  rapid  development 
of  scientific  agriculture,  directly  attributable  to  the  teachings  and 
methods  of  Sir  John  Bennett  Lawes  of  Rothamstead,  England. 

A  glance  at  recent  literature  is  sufficient  to  show  the  marked  con- 
trast between  modem  planktonic  investigation  and  the  empirical 
methods  hitherto  employed  in  aquiculture. 

Prof.  H.  B.  Ward,  in  his  paper  on  the  "  Food  Supply  of  the  Fish 
io  the  Great  Lakes,"  and  Prof.  J.  E.  Reighard,  in  his  reports  on  the 
"Biological  Examination  of  Lake  St.  Clair,"  indicate  very  clearly  that 
the  practical  failure  offish  culturists  to  replenish  the  rapidly  dimin- 
ishing supply  of  white  fish  in  the  Great  Lakes  may  be  directly  at- 
tributed to  a  lack  of  knowledge  on  the  part  of  those  conducting  the 
fish  hatcheries,  of  the  conditions  afifecting  the  primitive  food  supply 
of  these  waters.  In  the  work  conducted  under  the  direction  of 
Prof.  Reighard,  we  fii!d  the  first  recognition  in  this  country  of  the 
prime  importance  of  a  knowledge  of  the  protophytes  of  the  plank- 
ton, constituting  as  they  do  the  primitive  food  supply  upon  which 
are  dependent  all  other  forms  of  the  plankton,  as  well  as  all  higher 
aquatic  organisms. 

John  P.  Lotsy,  in  a  study  of  the  food  of  the  oyster,  clam  and 
ribbed  mussel,  confirms  what  has  long  been  known,  that  these  mol- 
lusks  feed  almost  entirely  upon  diatoms,  and  that  a  knowledge  of 
the  life  conditions  of  these  latter  must  furnish  the  basis  of  intelligent 
oyster  culture. 

In  reviewing  the  literature  pertaining  to  oysters  and  the  oyster 
industries,  frequent  mention  is  found  of  the  food  of  oysters  and  the 
importance  of  an  abundant  and  regular  supply  of  the  same,  but  no- 
where in  the  numerous  reports  of  expensive  investigations  of  oyster 
grounds,  carried  on  by  the  various  governments,  do  we  find  any  sys- 
tematic study  of  the  protophytic  plankton  of  the  waters  examined. 
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Other  ftod  much  le«  importmnt  htion,  sach  as  depch  and  ( 
of  the  water,  the  character  of  the  bottom,  etc^  have  receired  ex- 
haustive attention  and  are  to  be  found  displajed  in  lengthj  tabkt 
and  expensive  charts,  whereas,  the  moet  important  fiutor  of  ail, 
the  conditions  of  the  oyster's  food  supplj,  are  relegated  to  brief 
paragraphs  and  have  as  jet  received  practically  no  coosideratioQ  st 
the  hands  of  those  who  have  sought  to  awaken  interest  in  scieotifie 
oyster  culture. 

In  this  connection  I  may  be  allowed  to  quote  briefly  6om  Pro£ 
Haeckel :  *'  The  unicellular  plants  (Protophyta)  have  very  great  im- 
portance in  the  physiology  of  the  plankton  and  the  cycle  of  matter 
in  the  sea,  for  they  furnish  by  far  the  greater  part  of  the  primidrt 
food  (Umahrung).  The  inconceivable  amount  of  food  which  the 
countless  myriads  of  swimming  marine  animals  oontume  daily  ii 
chiefly  derived,  directly  or  indirectly,  from  the  planktonic  flora, 
and  in  this  the  unicellular  protophytes  are  of  much  greater  impcx^ 
tance  than  the  multicellular  metaphytes. 

*'  Nevertheless,  the  natural  history  of  these  small  pUnts  has  thai 
far  been  very  much  neglected.  As  yet,  no  botanist  has  attempted 
to  consider  the  planktonic  flora  in  general,  and  its  relations  to  the 
planktonic  fauna.  Only  that  single  class  so  rich  in  forms,  the  £• 
atoms,  has  been  thoroughly  investigated  and  systematicallj  worked 
up ;  as  regards  the  other  groups,  not  a  single  attempt  at  systemiar 
tion  has  been  made ;  and  many  simple  forms  of  great  importanee 
have  lately  been  recognized  for  the  first  time  as  unicellular  plants.** 

James  I.  Peck,  in  a  recent  article  on  *'  The  Sources  of  Marine 
Food,"  adds  testimony  to  the  importance  of  primary  food  supply, 
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let  the  average  weight  or  bulk  of  diatoms  for  each  cubic  metre  of 
such  a  region  be  determined  and  used  as  a  standard  of  comparison, 
by  means  of  which  the  culturist  may  estimate  the  value  of  neigh- 
boring  waters. 

Corporations  such  as  are  now  rapidly  securing  control  of  the  best 
oyster  grounds  of  the  coast,  will  not  long  be  content  to  work  under 
the  rule-of-thumb  methods  of  the  unscientific  oysterman.  The  ex- 
periments of  laying  out  extensive  oyster  beds,  or  establishing  fatten- 
ing parks,  are  too  costly  to  be  undertaken  on  the  basis  of  guess-work 
as  to  whether  conditions  are  or  are  not  favorable.  The  money  in- 
vested in  an  oyster  bed  of  one  hundred  thousand  bushels  is  so  great 
that  a  year*s  difference  in  the  time  required  by  the  plants  to  reach 
marketable  size  means  a  very  considerable  profit  or  loss  to  the 
planters. 

How  to  turn  over  the  investment  every  two  or  three  years,  in- 
stead of  every  five  years,  is  a  question  which  affects  very  materially 
the  dividends  of  a  corporation  engaged  in  oyster  culture.  In  cer- 
tain regions,  the  oysters  grow  rapidly  in  size,  but  do  not  become 
sufiSciently  fat  to  command  the  prices  paid  for  oysters  of  a  similar 
size  from  other  beds.  These  thin  oysters,  for  a  few  cents  a  bushel, 
can  be  transferred  to  parks  or  fattening  ponds,  where,  by  supplying 
them  with  waters  rich  in  diatoms,  they  will  become  **  primes  "  in 
the  course  of  a  few  weeks. 

The  advantage  of  such  fattening  is  obvious,  as. is  the  fact  that  the 
time  consumed  in  the  process  is  a  most  important  factor,  the  profit 
depending  on  whether  the  parks  can  be  emptied  of  i)ysters  and  re- 
filled every  three  weeks  or  every  six  weeks.  To  regulate  conditions 
of  this  kind  it  is  not  enough  to  wait  for  results,  to  judge  from  day 
to  day  whether  the  oysters  are  fattening  or  not,  and  to  judge  the 
quality  of  the  water  of  the  park  by  the  effects  seen  on  the  oysters.  This 
method  is  unprofitable ;  it  is  either  too  slow,  too  uncertain  or  too 
wasteful.  Variation  in  rainfall,  in  temperature,  etc.,  will  affect  the 
relative  number  of  food  organisms  in  the  water  so  materially  that 
the  best  results  can  be  secured  only  by  a  daily  test  of  the  supply. 

Water  rich  in  diatoms  is  too  precious  to  be  allowed  to  pass 
through  the  parks  in  quantities  larger  than  necessary  to  bring  fhe 
oysters  to  perfection  in  the  shortest  possible  time.  How  now  shall 
the  ostreaculturist  ascertain  quickly  and  accurately  the  amount  of 
plankton  in  the  water  of  his  parks  and  claires  from  day  to  day,  or 
decide  upon  the  best  places  for  the  location  of  new  beds  as  regards 
food  supply  ? 
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The  methods  adopted  bj  Henaen  and  hia  followers  in  estimatine 
the  plankton  content  of  any  ^ven  area  of  water,  are  tedious  in  the 
extreme,  and  hold  the  same  relation  to  practical  fish  and  ojster  cul- 
ture as  do  the  old  fashioned  methods  of  counting  blood  corpuackf 
and  milk  globules  to  the  modem  use  of  the  hematocrit  for  the 
quantitative  estimation  of  blood  corpuscles ;  or  of  the  rarious  cen- 
trifugal machines  and  the  Babcock  system  for  the  determination  <>f 
the  fat  contents  of  milk.  To  the  use  of  the  pelagic  tow-net  we  are 
indebte<l  for  practically  all  our  present  knowledge  of  minute  aquatic 
organismi^,  and  in  so  far  as  concerns  the  enumeration  of  the  spcdet 
constituting  the  plankton  of  any  given  region,  no  improvement  can 
be  suggested  over  the  methods  now  employed.  Prof.  Haeckel  has, 
however,  very  clearly  pointed  out  the  difficulties  connected  with 
Hensen's  metho<l  of  counting  the  individuals  obtained  in  each  haol 
of  the  net  and  that  such  counting  "  possesses  only  an  approximate 
and  relative  value,"  and  further,  that  "  the  only  thorough  method 
of  determining  the  yield  in  planktology  is  the  determination  of  the 
u.seful  substance  according  to  mass  and  weight,  and  subsequent 
chemical  analysis."  Without  undervaluing  in  any  way  the  count- 
ing methods  at  present  employed  by  planktologists,  I  desire  here  to 
call  attention  to  an  apparatus  which  I  have  devised  and  by  meam 
of  which  one  may  make  a  large  number  of  plankton  estimations  in 
a  single  day,  in  each  case  determining  the  volume  and  weight, 
rather  than  the  number  of  individuals.  By  means  of  this  apparatus 
one  is  enabled  to  judge  of  a  given  area  of  water  at  different  times  of 
the  day,  states  of  the  tide,  from  various  depths,  in  fact  of  the  plank- 
tonic  variations  as  regards  depth,  temperature,  density,  wind,  tide. 
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le  receptacles  having  been  filled  with  the  water  to  be  examined, 
caused  to  revolve  for  one  or  two  minutes,  when  the  entire  con- 
I  of  suspended  matter  in  the  water  is  thrown  down  to  the  bottom 
e  tube,  from  which  the  volume  may  be  read  off  by  means  of  the 


uated  scale  on  the  outside  of  the  tube.  The  plankton  thus  ex- 
tiously  secured  can  be  transferred  quickly  to  a  vial  or  other  re- 
acle,  to  be  weighed  or  otherwise  examined  at  leisure, 
he  apparatus  is  simple  and  efficient,  covering,  I  think,  some  of 
faults  in  the  Hensen  method,  as  pointed  out  by  Haeckel,  at  any 
supplementing  the  counting  method  by  one  which  makes  it 
ible  to  secure  a  far  greater  number  of  estimations  in  a  given  time. 
free  from  many  sources  of  error  connected  with  the  use  of  a  net, 
for  the  practical  purposes  of  oyster  and  fish  culture  enables  the 
itist  in  charge  to  ascertain  the  diurnal  variations  of  any  given 
.  of  water,  from  planktonic  standards  previously  established 
er  the  most  favorable  conditions.  I  have  chosen  the  name 
iktonokrit  for  this  apparatus,  and  I  am  confident  that  it  will 
litate  in  many  ways  the  solution  of  the  oecological  problems 
:h  confront  the  student  of  aquatic  organisms,  and  at  any  rate 
him,  to  a  certain  extent,  from  "  the  Danaides  task  "  of  counting 
individuals.  1 9 
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JrxE  2. 
The  President,  Samuel  G.  Dixosr,  M.  D.,  in  the  Chair. 
Seventy  persons  present. 


JCKE  9. 
Harrison  Allen,  M.  D.,  in  the  Chair. 
Thirteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 

**  Contributions  to  a  Knowledge  of  the  Hymenoptera  of  Brazil, 
No.  1.  Scoliid*."  by  William  J.  Fox. 

"  The  Mesenteries  of  the  Lacertilia,"  by  Edward  D.  Cope. 

"Revision  of  the  Slugs  of  North  America:  Ariolimaz  and 
Aphallarion/'  by  Henry  A.  Pilsbry  and  E.  G.  Vanatta. 


June  16. 

Mr.  Ciiarlbb  Morris,  in  the  Chair. 

Nineteen  persons  present 

Pa{)ers  under  the  following  titles  were  presented  for  publication : — 
"  A  Collection  of  Fishes  obtained   at  Swatow,  China,   by  Miss 
Adele  M.  Fielde,"  by  Cloudsley  Ruiter. 
'*  A  Collection  of  Fishes  made  by  the  Rev.  Joseph  Seed  Roheits 
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The  Ulna  of  the  Common  Brown  Bat — Dr.  Harrison  Allen 
called  attention  to  the  ulna  in  the  common  Brown  Bat,  Adelonyc- 
ierisfusca.  The  ulna  in  the  Vespertilionidae  had  been  described  by 
some  authors  (e.  g.  de  Blainville)  as  ending  free  in  the  muscles  of 
the  forearm.  Dr.  Allen  believed  he  had  demonstrated  this  arrange- 
ment in  Adelonyderis  and  Vespertilio,  Others  assert  that  in  all  the 
bats  the  ulna  is  anchylosed  to  the  shaft  of  the  radius.  Dr.  Allen 
wished  to  revise  his  former  statement*  on  this  subject.  In  a  fully 
adult  specimen  of  the  bones  of  the  forearm  which  he  had  subjected 
to  prolonged  boiling,  Dr.  Allen  found  that  the  ulna  by  gentle  trac- 
tion could  be  separated  from  the  radius  and  be  traced  as  a  slender 
filament  along  the  entire  length  of  the  forearm  and  to  end  at  the 
wrist  joint.  The  arrangement  in  the  adult,  in  this  species  at  least, 
is,  therefore,  not  different  from  that  found  in  the  embryo. 

The  following  were  ordered  to  be  printed  : — 
^Mon.  N.  A.  Bats,  1894. 
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covTBiBunon  to  a  nrowixDes  of  the  htmxvoftiba  or  imAin. 

Vo.  1,  SCOLIIOJE. 


BY   WILLIAM  J.  FOX. 

The  explorations  of  Herbert  H.  Smith  have  done  more  to  extend 
our  knowledge  of  the  insect  fauna  of  Tropical  America  than  those 
of  any  other  person,  with  the  possible  exception  of  the  late  Henry 
Walter  Bates.  His  work  in  Mexico  for  the  Biologia  CentraH 
Amtrieana  and  for  the  \yest  India  Committee  has  given  htm  an 
extended  reputation ;  but  it  remains  for  the  classifying  of  his 
South  American  collections  to  show  the  real  extent  of  his  labors  in 
the  field  and  forest. 

Ii  has  been  my  good  fortune  to  have  Mr.  Smith's  collection  of 
foe^rial  hymenoptera  placed  in  my  hands  for  identification  and 
study,  and  its  size  is  indicated  by  the  number  of  species  contained 
in  the  present  paper  on  the  Scoliids,  which  includes  no  less  than 
thirty  species,  besides  some  half  dozen  species  of  the  genus  Tiphia, 
which,  in  consequence  of  many  faulty  descriptions  of  South  American 
forms,  i  have  been  obliged  to  leave  undetermined. 

In  187^1875,  Mr.  Smith  worked  alone  on  the  Amazons,  and  the 
Santarem  material  was  then  gathered.  In  1881-1886,  accompanied 
by  his  wife  and  two  assistants,  another  journey  was  made.  Going 
first  to  Para  he  and  his  wife  made  a  flying  trip  to  Santarem,  and 
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Mr.  Smith  has  kindly  furnished  me  with  the  following  notes  on 
localities  visited  as  far  as  they  relate  to  the  hymenoptera. 

Santarem,  A  town  at  the  junction  of  the  Tahajos  with  the 
Amazon.  Its  immediate  vicinity  is  more  or  less  open  land,  with 
scattered  low  trees  and  a  thin  grass  growth  :  the  type  of  vegetation 
called  campo  in  Brazil.  Most  of  the  hymenoptera  labeled 
Santarem,  were,  however,  collected  a  few  miles  inland  or  down  the 
Amazon,  at  the  settlements  of  Panema,  Maruru  and  Taperinha, 
where  most  of  the  land  is  covered  with  heavy  forest  broken  by  a 
few  clearings.  The  soil  both  of  campo  and  forest  is  sandy.  The 
climate  is  moderately  warm  for  a  region  so  near  the  equator,  and 
moist,  though  not  extremely  so. 

Monte  Alegre  is  in  campo  land  very  similar  to  Santarem ;  it  is  on 
the  opposite  or  northern  side  of  the  Amazon. 

Specimens  marked  Pernambuco  are  from  the  San  Francisco  plan- 
tation, some  miles  inland :  a  clearing  in  forest ;  land  hilly,  and  soil 
clay. 

Uio  de  Janeiro.  Land  originally  forest.  No  specimens  were  col- 
lected above  2,500  ft.  alt. 

Entre  Rios^  in  the  State  of  Rio  de  Janeiro,  is  on  the  Parabyba 
do  Sul  River,  back  of  the  Organ  Mountains.  The  soil  is  clay,  cov- 
ered with  low  and  somewhat  open  forest;  climate  rather  dry.  Mr. 
Smith  says :  '*  The  insects  of  Entre  Rios,  I  have  found,  resemble 
those  of  Chapada  and  Corumbd  rather  than  those  of  Rio." 

Corumbd,  in  the  State  of  Matto  Grosso,  on  the  western  bank  of 
the  Paraguay,  close  to  the  confines  of  Bolivia.  The  clfmate  dry  and 
hot ;  the  vegetation  open  ;  dry  forest,  full  of  cacti  and  other  thorny 
plants.  The  opposite  side  of  the  Paraguay,  where  some  collections 
were  made  (these  are  marked  "  lowland  ")  is  in  the  great  flood-plain  : 
a  vast  semi-swampy  region,  flooded  every  year  during  several  months. 
This  is  the  region  known  to  geographers  as  Lake  Xaraes,  or,  better, 
the  Xaraes  Marshes  (also  written  Charaes  or  Jaraes). 

PUdra  Blanca  (or  Pedra  Branca),  a  small  settlement  and  custom- 
house just  within  the  boundary  of  Bolivia,  on  a  lake  opening  into 
the  Paraguay,  and  only  four  miles  from  Corumbd.  The  land  is  low 
and  damp  and  covered  with  heavy  forest,  very  difierent  from  the 
region  about  Corumbd. 

Pacoval  and  Pedra  de  Amolaa  are  settlements  on  the  Paraguay 
above  Corumbd,  on  the  edge  of  the  flood-plain,  but  backed  by  rocky 
hills ;  land  open  or  forest. 
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CuyahA  is  the  capital  of  Matto  Grono,  on  the  River  CujabA,  a 
8uh-hranch  of  the  Paraguay ;  soil  dry  and  itooy,  with  carnpo  growth ; 
climate  dry  and  hot. 

Car.hoeira  is  just  above  Cuyabd,  od  low,  semi-swampy  land. 

Chapada,  Here  the  greater  part  of  the  collection  was  made.  It 
18  an  Indian  village,  thirty  miles  northeast  of  Cuyabd,  on  theplateaa 
stretching  from  the  southern  tributaries  of  the  Amazon  to  the  flood- 
plains  of  the  Paraguay,  and  is  about  2,700  ft.  above  sea  level.  The 
land  in  the  immediate  vicinity  of  the  village  is  clayey  or  stony. 
Many  of  the  specimens  marked  from  here  are  from  the  neighboring 
settlements  of  Abrilonga,  Gloria,  etc.,  several  hundred  feet  lower, 
and  on  sandy  soil.  All  this  region  has  a  varied  vegetation  :  stretches 
of  open  land  or  campo  and  semi-forest  are  interspersed  with  large 
patches  of  heavy  forest.  The  climate  is  never  vej'y  warm  (mean  at 
Chapada  72^  F.)  and  there  are  cold  snaps  in  June,  July  and  AugiMl» 
when  the  thermometer  frequently  sinks  to  40^  or  lower.  These  cold 
snaps  are  caused  by  southerly  winds,  which,  as  Mr.  Smith  states,  be 
has  proved  are  the  same  as  the  '*  pamperos,'*  which  are  so  destnictiTS 
to  shipping  on  the  Rio  de  la  Plata.  The  latitude  of  Chapada  is 
about  14°8'.  The  hynienoptera  from  this  place  were  largely  col- 
lected on  flowers  about  the  o|>en  lands,  and  near  the  streams,  where 
many  8i)ecimens  were  gathered  in  muddy  places. 

To  quote  from  a  lett*»r  of  June  16,  i896,  from  Mr.  Smith:  ''I 
cannot  say  that  the  collection  of  fossorial  hymenoptera  is  a  par- 
ticularly good  one.  The  l)e8t  work  was  done  at  Chapada;  but  eves 
there  mostoPour  time  was  given  to  other  branches,  and  I  was  roudi 
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Xyiine  emarginata  d.  sp. 

9 . — Black ;  basal  two-thirds  of  mandibles ;  tibiffi,  tarsi  and  apex 
of  femora  reddish ;  a  transverse,  medially  enlarged  line  across  front, 
a  narrower  one  across  occiput ;  line  on  pronotum  posteriorly  and  a 
spot  on  each  side  anteriorly,  spot  on  dorsulum  medially,  small  one  near 
tegulffi,  line  on  scutellum  and  metauotum,  tegulaa  at  base,  triangular 
spot  on  mesopleurffi,  a  large  one  on  each  postero-lateral  angle  of 
middle  segment,  and  a  small  elongate  one  above  in  the  middle,  rarely 
absent,  spot  on  fore  femora  beneath  near  apex,  spot  on  medial  and 
hind  femora  above  near  apex,  this  spot  sometimes  extending  on  the 
lower  surface,  fore  tibise  externally,  broad  transverse  band  on  first 
dorsal  segment,  sometimes  emarginate  anteriorly  in  the  middle,  the 
second  entirely  except  a  narrow  line  at  base  and  a  transverse  medial 
line,  these  lines  united  so  as  to  form  a  low  X,  the  medial  one  not 
extending  to  the  sides,  and  apex  of  second,  third  and  fifth  with  a 
narrow,  thrice  emarginate  line  at  apex,  yellow,  that  on  the  fifth 
irregular;  body  sparsely  clothed  with  griseous  pubescence;  front 
with  large  separated  punctures,  smooth  medially,  those  of  the  vertex 
and  occiput  very  sparse ;  clypeus  rather  sharply  carinated  down  the 
middle;  pronotum  and  dorsulum  much  more  sparsely,  with  large 
punctures,  those  of  the  scutellum  and  mesopleurse  closer;  middle 
segment  above  finely  punctured,  in  the  middle  somewhat  roughened 
posterior  face  above  and  at  the  sides  with  coarse  transverse  wrinkles, 
at  apex  the  wrinkles  are  longitudinal,  sides  very  finely  and  obliquely 
striated;  first  dorsal  segment  punctured  at  the  sides,  the  second 
with  fine  sparse  punctures,  strong  at  sides,  punctures  of  segments  3 
and  4  fine  and  closer,  of  the  fifth  stronger,  second  ventral  with  large 
sparse  punctures,  the  remaining  ventrals  finely  punctured  at  base, 
coarsely  at  apex ;  pygidial  area  covered  with  strong,  longitudinally 
parallel  strise,  the  apex  narrowly  reddish  ;  wings  light  fusco  hyaline, 
with  a  broad  fuscous  streak  running  from  stigma  to  apex  of  supe- 
riors.    Length  16-17  mm. 

Chapada  (March  to  May).  A  series  of  males  collected  at  Chapada 
and  Gorumb^  (April),  I  place  here  with  some  doubt. 

^ . — Black  ;  abdomen  iridescent ;  clypeus,  mandibles  except  apex, 
inner  orbits,  spot  on  scape  beneath,  one  over  each  antennse,  line  on 
anterior  and  posterior  margin  of  pronotum,  that  on  anterior  margin 
interrupted  medially,  dorsulum  medially,  spot  on  scutellum  and 
metanotum,  large  spot  on  mesopleune  anteriorly  and  a  small  one 
posteriorly,  two  parallel  spots  on  upper  surface  of  middle  segment. 
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postero-lateral  angles  of  the  latter,  spot  oo  all  the  coxse  beneath,  aod 
above  on  the  posterior  pairs,  femora  except  base,  remainder  of  lega 
except  stripe  on  tibise  beneath  and  a  ring  at  apex  of  tarsal  jointa,  a 
thrice  emarginate  fascia  at  apex  of  dorsals  1-6,  the  first  broadest, 
the  last  interrupted  medially,  and  a  elongate  spot  on  each  side  of 
ventrals  2-5,  all  yellow  ;  wings  hyaline,  faintly  dusky  at  apex,  stigma 
testaceous;  antennae  but  little  longer  than  the  combined  length  of 
head  and  thorax  ;  front  rather  strongly  and  closely  punctured,  tho 
occiput  much  more  finely  so ;  middle  segment  above  in  the  middle 
strongly  punctured,  the  posterior  face  closely  and  transversely  siriato- 
punctate,  on  the  sides  obliquely  and  more  finely  so ;  abdomen  above 
with  rather  strong,  separated  punctures,  beneath  the  punctaret  a 
little  finer  and  sparser.     Length  15-17. 

This  sex  is  very  like  the  $  of  Jiavopicta,  but  is,  as  a  rule,  larger; 
spots  on  postero-lateral  angles  of  the  middle  segment  larger,  abdom- 
inal fasciffi  thrice  emarginate,  and  the  sculpture  of  the  middle  seg- 
ment is  less  coarse.  The  spotted  upper  surface  of  middle  segmeDt 
is  constant  in  all  but  two  of  the  twenty-two  specimens  before  me. 

Mytine  frontalii  Burm. 

One  specimen.     Corumb^  (April). 

Myiine  radiata  n.  tp. 

9  . — Black  ;  abdomen  iridescent;  spot  on  each  side  of  clypeaa,al 
base  of  each  antenna,  inner  orbits,  two  dots  on  metanotum,  and  a 
small  spot  on  each  side  of  the  first  dorsal  segment,  yellow ;  tibic» 
tarsi,   mandibles  and    tegulfe  in   part    obscurely  rufo-teetaoeooi; 
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punctured,  the  fifth  more  strongly,  the  base  of  3  and  4  transversely 
smooth ;  ventrals  with  a  series  of  strong  punctures  before  apical 
margins,  from  which  pale  hairs  project,  otherwise  sparsely  punctured; 
pygidial  urea  longitudinally  and  evenly  striated ;  pubesceuce  of 
body  pale,  a  rather  prominent  bunc^h  on  each  side  of  the  first  dorsal 
segment;  wings  subfuscous,  the  anterior  portion  of  the  anteriors 
deeply  clouded,  nervures  black.     Length  15  mm. 

Chapada  (March).     One  specimen.     Seems  to  be  very  distinct  as 
regards  coloration  and  sculpture  of  middle  segment. 
Mysine  irideioem  d.  sp. 

$ . — Black  ;  abdomen  iridescent,  especially  the  first  dorsal  seg- 
ment; inner  orbits,  metanotum,  and  a  dot  on  each  side  of  the  first 
dorsal  segment  of  abdomen,  yellow ;  pubescence  pale ;  clypeus  with 
fairly  strong  punctures,  except  in  the  middle,  which  is  longitudinally 
smooth  and  raised  or  carinated ;  front  with  large,  deep  punctures 
closer  than  in  radiata ;  occiput  with  large,  rather  sparse  punctures, 
its  posterior  margin  with  finer  and  closer  ones ;  ocellar  region  almost 
impunctate ;  scape  distinctly  punctured ;  pronotum  with  large, 
though  not  deep,  somewhat  confluent  punctures ;  dorsulum  with  the 
punctures  on  anterior  portion  fine  and  closer,  on  the  remainder 
stronger  and  sparser  than  those  of  the  pronotum ;  scutellum  with  large, 
separated  punctures,  upper  surface  of  middle  segment  at  base  finely 
and  closely  punctured,  apically  rugose,  particularly  in  the  middle ; 
posterior  face  covered  with  fairly  strong,  close  strise  which  radiate 
from  the  apex,  become  coarser  laterally,  and  extend  on  sides  where 
they  are  finer  and  evener ;  sides  of  prothorax  finely  striated  obli- 
quely; mesopleurse  with  large,  deep  punctures;  calcariaand  spines 
of  the  legs  white ;  the  tibi®  and  tarsi  obscurely  rufo-testaoeous ; 
abdomen  above  rather  finely  punctured,  most  strongly  on  segments 
4  and  5,  and  at  the  sides,  base  of  2-4  transversely  8mo«>th ;  ventral 
segments  with  large,  sparse  punctures,  a  transverse  series  before  the 
apical  margins  of  segments  2-5 ;  pygidial  area  longitudinally  striated ; 
wings  subfuscous,  the  anterior  portion  of  anteriors  deeply  clouded, 
nervures  and  tegulse  in  part  testaceous.    Length  12  mm. 

Chapada  (December).    One  specimen.  This  is  very  similar  super- 
ficially to  radiata,  but  differs  in  much  finer  sculpture  of  thorax, 
particularly  the  middle  segment. 
TipUa  paralleU  Sm. 

Chapada  (December  and  January);  Santarem  (February);  Yilleta 
(May).     Seven  specimens. 
20 
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Tiphia  loliUrU  Sm. 

Chapada  (May  and  November) ;  Santarem.  Four  spedmeiiiL 
Smith  doubtfully  referred  solitaria  to  parallela  as  the  latter's  mmle, 
in  which  he  was  probably  correct. 

In  addition  to  the  two  species  of  Tiphia  above  noted  the  collec- 
tion contains,  perhaps,  five  others,  which  I  have  not  been  able  to 
place  in  consequence  of  the  many  incomplete  descriptions  that  exist 
of  neotropical  forms.  Smith's  descriptions  of  Tiphia  are  ahnoil 
useless. 
Epomidiopteroii  Jnlii  Rom. 

Chapada  (December  and  February)  ;  Santarem.   Four  8pecimeiii» 
all  females. 
Soolia  (Diioolia)  nigreioem  n.  sp. 

Deep  black,  shining ;  mandibles  red  ;  wings  black,  with  a  strong 
blue  reflection  ;  tibiae  and  tarsi  reddish  ;  base  of  second  ventral  teg* 
ment  with  two  small  tubercles. 

9  . — Head  with  deep,  sparse  punctures,  closest  at  base  of  anteouB 
and  on  occiput;  anterior  margin  ofcly|>eus  truncate;  scape spandj 
punctured ;  thorax  coarsely  punctured,  tolerably  closely  sq  on  pro- 
thorax  and  mesopleune,  dorsulum  and  scutellum  impunctate  me* 
dially,  upper  segment  of  middle  segment  in  middle  strongly  ptiiic* 
tured,  posteriorly  depressed,  and  sparsely  punctured ;  legs  more  or 
less  reddish,  their  amount  of  black  and  red  variable,  the  spines  blad^, 
longer  spur  of  hind  tibise  equal  to  about  one-third  the  length  of  the 
first  hind  tarsal  joint ;  abdomen  strongly  punctured,  particularly  oi 
the  fir^t  and  second  dorsals,  dorsals  3-5  almost  impunctate  except  U 
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strongly  punctured,  very  cloeely  above  on  prothormx,  ebewbere 
sparsely,  the  center  of  dorsulun,  scutellum  and  metmnotuin  impane- 
late  or  nearly  so,  the  middle  segment  above  in  the  middle  with  Urfe, 
scattered  punctures ;  longer  spur  of  hind  tibiae  less  than  half  as  lonf 
as  the  first  hind  tarsal  joint ;  first  and  second  dorsal  segment  strongij 
punctured,  the  punctures  on  second  sparsest  and  feebler,  dorsals  S-> 
almost  impuDctate,  the  sixth  with  cribrose  punctures,  veotrak 
with  large,  much  scattered  punctures,  the  base  of  second  segment 
bituberculate;  venation  about  as  in  Dreu^e/ii,  the  second  transv^so- 
cubital  nervu re  strongly  curved  outwardly.  Body  nifooa;  flagel- 
lum  except  first  joint,  occiput  narrowly,  thorax  on  sides  and  beneath^ 
the  middle  segment  entirely,  and  first  and  base  of  second  abdominal 
segments,  black  ;  legs,  including  spines,  rufous ;  pilosity  black,  except 
fringe  of  mandibles  and  two  apical  abdominal  segments.  LeogtJi 
21  mm. 

Chapada.    One  specimen.    Superficially,  deeepta  shows  a  striktof 
resemblance  to  Dretc^eni,  from  which  it  difllers  in  the  bluer  wiag^ 
shape  of  clypeus  and  color  of  pilosity. 
ScolU  (DUeolia^  biiignAta  d.  ip. 

Similar  to  Dretoseni  and  deeepta  in  coloration,  the  third  dontl 
abdominal  segment  with  a  small  lateral  yellow  spot ;  clypeus  traas- 
verse  anteriorly  ;  wings  black,  with  a  strong  purplish  reflectioa. 

9  . — Head  with  deep,  sparse  punctures,  those  of  the  occiput,  bate 
of  antennfe  and  on  sides  of  clypeus,  much  closer ;  clypeus  atrooflj 
convex  and  impunctate  medially,  its  fore  margin  trantrerae,  at  the 
sides  with  a  small  bunch  or  fringe  of  pale  hairs;  thorax  sHoagij 
jmnctured,  cJoac^t  oi]  prothanix  nini  doriulum  nnlt'nLirly,  ptm^rtajdi 
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indistinct  line  at  apex  of  dorsal  segments  1-3,  black  ;  pilosity  red- 
•<li8h  and  rather  sparse,  that  on  the  occiput  pertaining  to  yellow ; 
none  of  the  abdominal  segments  fringed ;  tegulse  strongly  punctured 
-on  anterior  half.     Length  16-21  mm. 

S . — Head  strongly  and  evenly  punctured  throughout  the  front, 
shallowly  so  on  the  occiput ;  antennse  scarcely  as  long  as  the  head 
-mnd  thorax  united,  first  and  second  joints  of  flagellum  about  equal 
in  length,  the  terminal  joint  rounded  at  apex  (the  antennae  are  de- 
'Oidedly  stouter  than  in  the  male  of  Dreivseni) ;  thorax  strongly  punc- 
tured but  rather  more  closely  than  in  the  female,  and  the  posterior 
^ace  of  middle  segment  with  large  punctures;  abdomen  closely 
punctured  particularly  above,  the  last  dorsal  hardly  cribrose ;  second 
^ventral  bituberculate.  A  yellow  spot  in  the  emargination  of  the 
^yes.  and  the  black  on  dorsulum  and  abdomen  more  generally  dis- 
tributed.    Length  13-16  mm. 

Chapada  (January,  March  and  April).  Eleven  female  and  six 
3nale  specimens.  The  extent  of  black  of  abdomen  and  sides  of  thorax 
■s  subject  to  variation :  in  two  females  the  dorsal  segments  are  almost 
-entirely  black.  The  yellow  spots  on  abdomen  are  constant  in  all 
specimens,  and  may  be  regarded  as  a  good  superficial  character  in 
distinguishing  this  species  from  Drewseni  and  allied  species. 
ISiU  yitripennii  Sm. 

Chapada  (March).     Four  specimens. 
^21ii  regina  Sauss. 

Chapada  (January  to  April).   Thirty-nine  specimens,  all  females. 
Su  nigra  Saass. 

Chapada  (October,  February,  March  and  April).     Twenty-three 
iemale  specimens. 

3Uf  laoida  Lep. 

Two  specimens  from  Chapada,  collected  in  December  and  March 
respectively,  I  refer  with  some  doubt  to  E.  ludda.  The  larger 
specimen  measures  27  mm.  in  length,  whereas  Saussu re  gives  38  mm. 
Should  my  specimens  be  correctly  determined,  there  is  no  reason  for 
considering  this  species  as  a  variety  of  costalis,  as  suggested  by 
Saussure  and  Sichel  on  p.  219  of  their  catalogue,  as  it  is  clearly 
distinct  from  that  species. 
Sia  hyalina  Lep. 

Represented  in  the  collection  by  numerous  specimens  of  both 
aexes  from  Chapada  (December,  March  and  April).    In  addition  to 
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the  clttLT  viogv,  the  male  of  kfaiima  u  dkunguiahtd  from  thoie  of 
r^^d/ilvf  mod  W'tJ^M^lk  br  the  anofumllT  promineot  mod  pointed  to- 
bercle  at  bMe  of  lecoad  Tentnd  abdominAl  aegmeou 
Hij  f— talit  l>p. 

Chaf>ada  '"March  and  April)  ;  Rio  de  Janeiro  •  XoTember"-.  Four- 
teen females  and  numerouf  male  specimens.  The  latter  »how  coe- 
sideralile  %'ariation  in  size  and  maculation,  the  spotted  form,  howtrrer, 
u  apfjarenti  V  rare.  This  form  is  the  E.  fallax  Saus^ure,  referred  bj 
that  author  a^  a  rarietjoflJ.  hyalina.  It  should  be  placed  with 
e^t/ilu,  however,  in  conser|uence  of  its  hearj  form  and  darker  vingt 
and  also  bv  the  shape  of  the  ventral  tubercle  of  abdomen. 
nU  WMmMli  Lep. 

Chapada  (I^ecember,  Februarv,  March  and  April).     Numerous 
sfiecimens  of  both  sexes, 
nu  eiatrariA  Michel. 

A  lar^e  series,  over  one  hundred  specimens,  is  in  the  collection 
from  Chapada  (November,  March  and  April).  The  spedmeof 
agree  with  the  description  of  einemria,  except  that  there  is  no  vellow 
on  the  fourth  dorsal  or  on  any  of  the  ventral  abdominal  s^nients. 
Only  males  are  represented  ;  and  the  series  shows  considerabk  vari- 
ation in  Hize»  sfiecimens  measuring  lG-30  mm. 
Elii  varie^U  Fabr. 

Chapada  (March).  Fourteen  male  specimens.  These  only  vary 
in  thai  two  8{)ecimens  have  the  spots  on  the  second  dorsal  sef^neiit 
united. 
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and  emarginate  anteriorly,  at  the  sides  narrowed ;  pubescence  pale, 
that  of  the  occiput  and  pronotum  somewhat  yellowish ;  apical  mar- 
gins of  dorsal  and  ventral  segments  2-5  distinctly  fringed,  the  color 
of  which  fringe  is  white  except  on  the  dorsal  segments  medially  and 
the  fifth  ventral  (which  have  it  golden-brown) ;  the  first  dorsal  is 
rather  densely  pubescent ;  clypeus  punctured  at  the  sides,  bearing 
two  longitudinally  parallel  carinse  down  the  middle ;  front  strongly 
and  closely  punctured,  the  vertex  and  occiput,  with  exception  of  a 
few  scattered  punctures,  impunctate ;  scape  with  scattered  punctures ; 
thorax  subopaque,  the  dorsulum  strongly  punctured  laterally  and 
anteriorly,  impunctate  medially ;  scutellum  and  metanotum  with 
scattered  punctures ;  middle  segment  above  with  strong  separated 
punctures,  with  a  smooth,  longitudinal,  narrow  space  in  the  middle ; 
posterior  face  concave,  impunctate  at  extreme  sides,  the  lateral  mar- 
gins somewhat  sharply  carinated ;  spines  of  the  legs  whitish-testa- 
ceous, calcaria  darker ;  hind  tibiae  beset  with  strong,  black  thorns 
externally,  their  longer  spur  more  distinctly  spatulate  than  in  con- 
spicua ;  wings  subhyaline,  subfuscous  anteriorly  and  apically,  with 
a  purplish  iridescence,  nervures  and  stigma  testaceous,  apex  of 
second  submarginal  cell  very  sharply  angular  in  the  middle ;  dorsal 
segments  punctured  toward  the  sides,  rather  opaque,  ventrals  shining, 
the  second  and  third  with  two,  and  the  fourth  with  one,  transverse 
series  of  strong  punctures;  pygidium  nude,  sculptured  in  such  a  way 
as  to  appear  shingled,  its  apical  margin  narrowly  smooth  and  testa- 
ceous.    Length  17  mm. 

Santarem.  One  specimen.  The  strongly  angulated  apex  of  sec- 
ond submarginal  cell  and  the  maculation  distinguish  this  species 
from  conspicua  and  auripilis, 

Slii  (Dielii)  anripilii  n.  sp. 

Likely  to  be  confused  with  angulntay  but  differs  in  its  golden 
pubescence  of  front  and  dorsulum,  the  semi-yellowish  wings  and 
strongly  punctured  occiput. 

9  . — Black ;  mandibles  reddish  ;  transverse  spot  on  metanotum, 
and  a  fascia  on  dorsal  abdominal  segments  1-4,  or  5,  yellow,  those 
on  the  second  and  third,  or  fourth  broad,  emarginate  anteriorly  and 
narrowly  incised  with  black  at  the  sides,  else  a  small  black  spot  is 
enclosed  by  the  yellow  on  each  side,  on  the  first  segment  the  fascia 
narrow  and  sometimes  interrupted  medially,  on  the  fourth  more  or 
less  variable,  on  the  fifth  narrow  and  inconstant;  front,  occiput, 
pronotum  and  dorsulum  bearing  golden  pubescence,  that  of  cheeks, 
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drpeos,  tbormx  beneath  aod  legigraeoot ;  donal  nguitiiti  2-o  wilk 
a  fringe  of  goldeo-brown  pabeieeoce  at  apex«  Tcntrals  2^  witii  a 
white  fringe;  djpeus  furroved  dovn  the  middle^  bearii^  toat 
coaree  f  >ld§  iaiteri«>rij ;  front  stronglj  and  doielT  ponctorcd,  tha 
vertex  with  a  few  large,  scattered  panctares ;  occiput  coanelT  pone- 
tored  and  p^^^teriorlj,  in  addition,  bearing  coarse  fold*  or  mgoiitica ; 
scape  with  scattered  punctures ;  pronotum  except  posterior  laaq^ 
stronglr  and  closelr  punctured,  bearing  near  each  antero4aleral 
angle  a  deej».  oblique  depression  ;  dursulum  with  rerj  lar^ge,  rather 
regularly  placed  punctures,  which  are  but  little  sparser  mediallj ; 
acutellum  smooth  mediallj,  stroiiglj  punctured  at  each  side,  the 
metanotum  impunctate;  middte  segment  above  somewhat  promlneBt 
in  the  middle  at  apex,  the  median  division  with  large  ponetiuea 
smooth  at  bafe,  however,  the  lateral  ones  more  finelv  punctared, 
posterior  face  concave,  smooth,  at  the  sides  crennlated,  not  carinate ; 
spines  of  nie«iial  and  hind  tiSix  vellow.  those  of  the  tarsi  and  cal- 
caria,  whitish  ;  wiogs  fulvo-h valine,  iridescent,  particulaHv  oo  apical 
third,  nervures  aod  stigma  fjlvo-testaceous,  apex  of  second  submaT' 
gioal  cell  angular  mediallv,  but  not  sharplj,  the  second  tracsreiao- 
cubital  vein  being  rather  more  sinuate  than  angulate ;  domil  segmcata 
1-4  sparselv  punctured  mediallv,  rather  stronglv  and  cloaeljr  at  the 
sides,  segment  5  stronglv  punctured  thixHighout,  ventrals  shinjr, 
segments  2-4  with  two  transverse  series  of  punctures,  segments  5 
and  6  more  generally  punctured,  sculpture  of  the  pjgidial  area  much 
as  in  an^/o/a,  but  finer,  and  when  held  in  certain  lights  the  pjgi* 
dium  is  clothed  with  a  short  appressed  golden  pubescence.     Lmgth 
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•segments  2-5  and  iiflh  ventral  with  a  fringe  of  black  pubescence, 
ventrals  2^  with  a  white  fringe ;  clypeus  furrowed  down  the  middle, 
strongly  punctured  laterally  and  basally,  in  the  middle  and  ante- 
riorly smooth  ;  front  strongly  and  closely  punctured,  the  punctures 
of  vertex  large  and  scattered ;  occiput  with  strong  separated  punc- 
tures, but  not  rugose;  scape  with  scattered  punctures;  pronotum 
except  posterior  margin  strongly  and  closely  punctured,  and  with  a 
•depression  on  each  side  as  in  auripilis,  but  less  strong;  punctures  of 
dorsulum  coarse,  close  anteriorly,  sparser  at  the  sides,  and  in  the 
middle  absent;  scutellum  and  roetanotum  strongly  punctured  except 
the  apical  portion  which  is  smooth  ;  middle  segment  with  the  median 
division  strongly  punctured  laterally,  smooth  medially  and  a  little 
produced  at  apex,  on  each  side  of  this  median  division  the  middle 
segment  is  more  finely  and  evenly  punctured,  the  posterior  surface  of 
the  median  division  only  smooth  and  shining,  sides  of  posterior  sur- 
face crenulated;  spines  of  the  tibiae  and  the  middle  tarsi  black, 
calcaria  and  spines  of  hind  tarsi  whitish ;  wings  subhyaline  irides- 
dent,  faintly  yellowish  along  the  costa,  costal  vein  black,  the  others 
testaceous,  apex  of  second  submarginal  cell  angulate  in  the  middle; 
dorsal  segments  1-3  with  sparse,  rather  indistinct  punctures,  those 
on  the  following  segments  closer  and  more  distinct,  especially  on 
^gment  4,  ventrals  shining,  segments  2  and  3  with  two,  4  and  5 
with  one,  series  of  transverse  punctures,  sixth  sparsely  punctured ; 
pygidial  area  coarsely  longitudinally  striate,  not  pubescent.  Length 
17  mm. 

One  specimen.    Corumbd  (April).    Distinguished  from  con^icua 
which  it  resembles,  by  the  immaculate  thorax,  distinctly  punctured 
occiput,  etc. 
Slifl  dortaU  Fabr. 

Rio  de  Janeiro  (November) ;    Chapada  (January,   March  and 
April)  ;  Santarem  (February) ;  Corumb^  (April).    Nineteen  speci- 
mens, all  females. 
Xlis  mutanda  S.  A  S. 

Santarem.  One  9  specimen.  I  refer  this  specimen  here  with 
hesitation.  It  measures  but  17  mm.,  and  the  wings  are  bluish-purple ; 
the  second  and  third  dorsals  have  a  small,  somewhat  rounded,  yellow 
spot  on  each  side. 

Elia  (Dielit)  aareohirta  n.  sp. 

Belongs  evidently  to  Saussure  and  Sichers  "  Stirps  Elidu  vespi- 
Jormia**  and  differs  from  other  species  of  that  group  (yespifonnia, 
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hroMiliana  and  Gerdaeckm)  bj  the  dense  fulTout  pobetoenee  wh^ 
which  the  proDoCum  and  dorsulom  are  clothed. 

9  . — Black ;  mandibles  reddish  in  |Mirt ;  head  in  front,  occipat 
and  thorax  above  with  long  gfolden  jellow  pubescence,  particular! j 
dense  on  the  pronotum  and  anterior  portion  of  donulum,  the  latter 
in  the  middle  nude,  as  well  as  middle  of  scutellum,  metanotum  and 
upper  surface  of  middle  segment ;  thorax  beneath,  legs,  first  «ior9al 
and  the  ventrals  more  or  \em  with  long  griieous  pubescence,  dorals 
1-3  with  sparse  pale  pubescence  longest  at  sides,  the  fourth,  fifth 
and  sixth  with  black  pubes^cence,  dorsals  1-3  and  ventrals  2-5 
fringed  with  white  pubescence  at  apex ;  cljpeus  stronglj  punctured 
basallj.  smooth  medial! j,  and  bearing  folds  or  rug?e  on  apical  por- 
tion ;  front  stronglj  punctured,  transverse  smooth  space  befrire  the 
ocelli ;  vertex  with  larger  scattered  punctures,  which  become  clti^r 
on  the  occi(»ut;  scape  with  a  few  scattered  punctures;  dorsulum 
stronglr  punctured  laterallv  and  anteriorly,  perfectly  smoc'th  and 
polished  tuediallv ;  scutellum,  metanotum  and  median  division*  of 
middle  segment  with  large  sefiarated  punctures  at  the  »ides,  impunc- 
tate  medially  ;  outer  lobes  or  divisions  of  middle  segment  with  finer, 
shallower  [Hincttires,  their  punctures  stronger  in  the  middle  of  th«*ir 
upfier  surfaces,  the  sides  of  which  are  sharply  carinated,  the  carina 
not  extending  on  the  posterior  surface ;  spines  of  the  legs  and  the 
calcaria  black  ;  wings  fulvous,  slightly  bluish  on  apical  portion,  the 
second  transverso  cubital  nervure  sinuated,  pertaining  to  angular  in 
s«>me  specimens:  abdomen  above  with  sparse,  shallow  punctures^ 
strongest  toward  the  sides  and  on  the  first,  fourth  and  fifth  segments. 
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slender,  the  spines  of  hind  and  medial  tarsi  pale ;  dorsal  segments 
1-4  with  shallow,  separated  punctures,  those  of  fifth,  sixth  and  base 
of  seventh  closer  and  deeper,  the  veiitrals  sparsely  punctured ;  second 
ventral  at  base  not  at  all  tuberculate.     Length  15-17  ram. 

Chapada  (March).     Over  one  hundred  specimens.     Differs  from 
its  allies  including  E.  alhojimbriata  Smith,  bj  the  color  of  the  thor- 
acic pubescence. 
Elii  plamipei  Dr. 

Chapada  (November  and  March).  Eight  female  specimens.  I 
am  uncertain  whether  a  large  series  of  male  specimens  contained  in 
the  collection  from  Chapada  (March  and  October),  Corumb^  (April) 
and  Santarem  (November)  belong  to  this  species  or  to  E,  dorsata. 
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THE  ME8SHTERIS8  07  THE  SAUSIA.^ 


BY   E.   D.  COPE. 


Examination  of  the  literature  shows  that  this  subject  has  been 
nowhere  adequately  treated.  The  most  considerable  paper  is  one 
by  Dr.  F.  E.  Beddard  in  the  Proceedings  of  the  2^1ogical  Society 
of  London  for  1888.  This,  however,  includes  an  examination  of 
a  limited  number  of  genera,  (eight)  only.  The  present  paper  is 
founded  on  a  study  of  most  of  the  genera  of  all  the  families,  except- 
ing in  the  cases  of  the  Gecconid»  and  Agamid®,  where  my  oppor- 
tunities have  been  more  restricted.  I  am  indebted  for  this  material 
to  the  U.  S.  National  Museum,  the  collections  of  the  Academy 
of  Natural  Sciences  of  Philadelphia  and  my  own. 

A  fold  suspends  the  alimentary  canal  from  the  median  doraalline, 
forming  the  dorsal  or  epigastric  mesentery  (E  G).  No  other  meMii* 
teries  bind  the  alimentary  canal,  except  the  stomach,  and  sometime! 
the  adjacent  portion  of  the  small  intestine,  which  have  other  oonnee- 
tions.  The  liver,  on  the  other  hand,  has  several  mesenteric  connec- 
tions, as  follows  :  Its  ventral  face  has  usually  a  single  sheet  connect- 
ing it  with  the  median  ventral  line,  but  in  rare  instances  it  b  bifurcate 
posteriorly  (Sc-incidie  generally),  or  even  double  (TUiqtta^  LHV, 
RHV).     This  sheet,  or  one  of  them,  is  continued  along  to  the  ante- 


1896.] 


NATURAL  SCIENCES  OF  PHILADELPHIA. 


30^ 


and  left  lungs  respectively,  constituting  the  right  bepatopulmo- 
nary  and  gastropulmonary  mesenteries  (RHP.  and  GP.).  A 
sheet  occasionally  goes  off  from  the  gastrohepatic  to  the  left  body^ 
wall,  forming  the  left  gastroparietal  mesentery.  This  is  frequently 
represented  by  a  narrow  band,  and  occasionally,  as  in  Dipsosaurus, 
it  joins  the  small  intestine  just  beyond  the  extremity  of  the  gastro- 
hepatic sheet.  This  is  not  represented  on  the  accompanying  dia- 
gram. In  Helodertna  a  distinct  sheet  extends  from  each  border  of 
the  liver  to  the  body  walls,  forming  the  right  and  leflb  lateral  hepatic 
mesenteries  (LLH,  RLH).  In  Chumceleorif  Polychrus  and  Anolia, 
the  left  lung  besides  being  attached  to  the  gastrohepatic  mesentery, 
is  attached  by  a  sheet  to  the  left  border  of  the  liver,  forming  the 
left  hepatopulmonary  mesentery,  (LHP). 


Diagram  of  peritoneum  of  Sauria,  with  all  the  folds  displayed  by  a 
transverse  section  near  the  middle  of  the  liver.  L  liver ;  St.  stomach :  BL 
right  lung;  LL  left  lung;  EG  euigafitric  peritoneal  fold;  LHV  and  RHV. 
left  and  right  hepatoventral  folds;  RLH  and  LLH^  right  and  left  lateral 
hepatic  folds;  RH,  right  hepatic;  GU,  gastrohepatic;  LHP  and  RHP  left 
and  right  hepatopulmonary  folds. 

In  Varanu8  salvator  there  is  a  short  median  gastrohepatic  sheet 
(GH).  In  Varanus,  owing  .to  the  anterior  position  of  the  lungs, 
they  have  no  hepatic  or  gastric  connections.  In  no  Saurian  have 
I  observed  a  right  hepatopulmonary  sheet,  as  the  right  hepatic 
mesentery  supports  the  right  lung.  The  latter  extends  along  the 
apical  strip  of  the  right  lobe  of  the  liver  to  the  genital  mesentery  in 
many  genera.  In  Tupinambis,  Draccena^  and  some  others,  the  right 
hepatic  extends  as  a  strong  sheet  to  the  right  body  wall,  forming 
with  an  equally  strong  gastroparietal  of  the  left  side,  a  kind  of  dia- 
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phragm.  In  mao  j  geoerm,  the  right  hepatic  sheet  is  oonnected  with 
thettoroach,  especiallj  at  its  proximal  part 

Besides  the  hepatic  and  gastric  meseDteries,  there  are  thoee  which 
eDcloee  the  interoal  genitalia,  the  urinary  bladder,  and  the  corpora 
adiposa.  The  genital  mesentery  is  sometimes  quite  extensivelj 
free,  and  is  always  so  anteriorly,  especially  where  it  supports  the 
wide  fontanel le  of  the  oviduct.  A  mesenteric  pouch  encloses  the 
corpora  adiposa,  only  in  those  forms  where  those  bodies  project 
freely  into  the  abdominal  cavity,  as  is  frequently  the  case.  The 
cystic  mesentery  is  a  transverse  fold  of  the  peritoneum  which  lines 
the  inferior  wall  of  the  pelvic  cavity,  which  encloses  the  urinary 
bladder,  when  it  is  present. 

Beddard  has  stated  that  in  the  genus  Varantuf  there  is  a  "  hori- 
zontal sheet"  of  mesentery  between  the  viscera  and  the  abdominal 
peritoneum.  This  is  an  interpretation  of  the  £Eict  that  the  abdominal 
peritoneum  is  loosely  attached  to  the  abdominal  muscular  sheaths, 
and  is  readily  separated  from  them.  This  sheet,  however,  presents 
the  usual  relation  of  the  abdominal  peritoneum  to  the  viscera,  as 
Beddard  states,  and  appears  to  me  to  be  homologous  with  iL'  The 
same  condition  caused  Giinther*  to  state  that  in  Regenia  ocellaia  the 
corpora  adiposa  are  enclosed  in  '*  a  separate  sac  of  the  peritoneum,** 
whereas  the  former  are  nut  enclosed  in  a  special  sac  as  in  some 
other  genera. 

In  the  Chamieleonidfle  the  mesenteries  include  the  usual  hepato- 
venlral,  epigastric,  gastrohepatic  and  right  hepatic,  the  laat  includ- 
ing the  right  lung.  The  left  lung  is  included  in  a  left  hepatogastric, 
a  feature  seen  in  few  other  groups,  notably  in  the  Anoline  Iguanids. 
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which  includes  the  right  lung.  I  have  Doted  the  following  modifica- 
tions :  In  Agama  colonorum  the  left  gastropulmonarj  has  become  a 
right  gastrohepatic  by  its  continuing  to  the  liver,  a  character  ob- 
served in  Chamceleon  and  the  Anolinse.  There  is  also  in  this  species 
a  left  hepatomarginal.  In  Megalochilus  auritm  there  is  a  right 
hepatoventral,  as  in  Phrynosomu, 

In  the  Iguanidse  the  hepatic  mesenteries  conform  to  the  general 
type,  with  certain  exceptions  to  be  mentioned.  Thus  there  are  no 
right  or  left  lateral  hepatic  mesenteries,  and  but  one  ventral.  The 
right  hepatic  supports  the  right  lung.  There  is  frequently  a  rudi- 
mental  right  lateral  hepatic  which  connects  the  long  right  apex  of 
the  liver  with  the  right  body  wall.  There  is  a  gastrohepatic  which 
generally  spreads  over  the  space  enclosed  in  the  bend  of  the  stomach. 
There  is  no  left  gastroparietal  sheet  or  band.  The  most  remarkable 
deviation  from  this  type  (which  I  have  verified  in  twenty  genera)  is 
found  in  the  Anolinse.  Here  the  left  lung,  besides  its  superolateral 
connection  with  the  stomach,  is  connected  by  a  special  sheet  with 
the  left  part  of  the  inferior  face  of  the  liver.  Thus  the  latter  organ 
is  suspended  by  two  sheets  to  the  left  side  of  the  middle  line.  In 
genera  where  this  is  the  case  the  two  sheets  are  sometimes  difficult 
to  distinguish  owing  to  their  easy  adhesion  together.  They  may  be 
separated  by  inserting  a  probe  from  the  free  caudad  extremity  of 
the  lung. 

Another  variation  from  the  normal  type  is  seen  in  the  presence  of 
a  right  lateral  hepatic  sheet  in  Phrynosoma  and  Polychrua  (in  Poly- 
ehirus  gvUuroaiis  it  is  wanting  in  the  one  specimen  examined).  A  left 
lateral  sheet  is  present  on  the  cephalad  half  of  the  liver  in  Cyclura 
cortiuta  and  Polychrua  marmoratus.  It  is  rudimental  in  Polychrua 
aeutirostris,  and  wanting  in  P.  gutturoaua.  There  is  a  gastroparietal 
band  in  Cyclura  cornuta,  which  is  joined  by  the  apex  of  the  peritone- 
um of  the  corpus  adiposum. 

In  the  Anguidse  the  viscera  do  not  display  any  exceptional 
features,  except  as  to  the  serpen tiform  genera.  The  mesenteries  are 
of  the  typical  character,  modified  in  Ophiaaurua  by  the  reduction  of 
the  left  lung.  The  hepatoventral  sheet  is  very  near  the  left  margin 
of  the  liver  in  Paeudopua  apua,  and  the  gastrohepatic  and  right 
hepatic  are  near  together  when  slack. 

In  the  Helodermatidse  the  mesenteries  of  Heloderma  are  charac- 
teristic. There  is  a  single  hepatoventral,  and  the  gastrohepatic  has 
the  usual  position.      The  right  hepatic  goes  to  the  right  side  of  the 
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Stomach,  becoming  a  right  gastrohepatic,  and  does  not  extend  to  the 
dorsal  peritoneum,  a  character  in  which  it  is  unique  in  the  Sauria. 
Posterior  to  the  middle  of  the  liver  they  unite  on  the  middle  line, 
as  in  the  Teidse.  The  lungs  are  attached  to  the  adjacent  paru 
of  the  gastric  peritoneum  by  separate  sheets,  the  right  and  left  gas- 
tropulmonary.  Besides  these  there  is  a  strong  sheet  on  each  tide 
extending  from  the  superior  side  of  the  liver  near  the  border,  to  the 
body  wall,  forming  the  right  and  left  bepatolateral.  The  right 
hepatolateral  does  not  extend  along  the  right  border  of  the  liver 
beyond  the  cephalad  half  The  right  gastrohepatic  continues  along 
the  elongate  right  process  of  the  liver  to  the  genital  fold  of  the 
peritoneum,  and  the  apex  of  this  process  of  the  liver  sends  a  recur* 
rent  sheet  backward,  which  forms  with  the  former,  a  funnel-ahaped 
passage.  This  recurrent  sheet  might  be  regarded  as  a  emudad 
hepatolateral.  Dr.  Shufeldt  states^  that  Heloderma  poMSMcs  the 
free  ventral  peritoneum  found  in  Varantu,  but  this  ia  not  the  case, 
as  this  structure  is  the  usual  one. 

The  peritoneum  forms  a  transverse  fold  at  the  posterior  part  of  the 
corpora  adiposa,  supporting  the  urinary  bladder,  and  forming  the 
cystic  mesentery.  It  is  but  loosely  attached  to  the  corpora  adipoM, 
which  do  not  project  freely  from  the  body  wall  and  hence  have  no 
special  peritoneal  pouch.  They  are  elongate  and  coarsely  mb- 
divided. 

In  the  Zonuridse  the  mesenteries  in  the  genus  ZonuruM  are  of  the 
usual  type.  There  are  one  hepatoventral,  a  gastrohepatic,  a  left 
gantropulmonary,  and  a  right  hepatic  which  encloses  the  right  lung. 

The  mesenteric  attachments  of  the  liver  are  very  characteristic  ia 
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In  the  Scincidse,  as  in  other  families,  in  the  serpentiform  types  the 
liver  and  stomach  occupy  a  position  caudad  to  the  lungs,  and  so  the 
latter  do  not  appear  in  the  mesenteric  connections  of  the  former,  e.  g, 
Siaphus.  The  mesenteries  are  th6  usual  ones,  but  one  peculiarity  is 
very  frequent  though  not  universal  in  the  family.  The  hepato- 
yentral  sheet  is  generally  divided  into  two,  a  right  and  left  sheet 
next  the  liver,  forming  a  pocket  wJbich  opens  caudad.  In  the 
TUiqtui  Bcincoides  the  two  sheets  only  unite  at  the  cephalic  end  of 
the  liver,  remaining  separate  throughout. 

In  the  Anniellidse  the  viscera  display  the  following  characters. 
The  left  lung  is  much  smaller  than  the  right  lung  and  is  proximally 
fused  with  it,  so  that  there  is  but  a  single  lumen.  Right  lung  much 
enlarged  and  covering  the  alimentary  canal  below  (ventrad).  Liver 
considerably  posterior  to  heart,  long  and  narrow,  with  a  small  left 
lobe  and  a  long  right  lobe  extending  to  the  reproductive  cells.  Gall 
bladder  enclosed  by  the  liver  and  exposed  inferiorly,  i,  e.,  occupying 
a  foramen  as  in  the  Diploglossa.  Alimentary  canal  distinguished 
into  stomach,  and  a  small  and  large  intestine,  without  distinct  colon. 
Stomach  without  curvature;  small  intestine  moderately  plicated, 
with  laoertiform  mesentery.  Reproductive  cells  anterior,  symmet- 
rical; kidneys  symmetrical,  posterior.  There  is  a  single  gastro- 
hepatic  mesentery  from  the  middle  line  of  the  liver,  and  no  right 
hepatic  or  lateral  hepatics.  Hepatoventral  simple ;  plates  of  epi- 
gastric very  loosely  attached  together.  No  pulmonaries  at  middle 
of  liver. 

The  fusion  of  the  lungs  is  a  peculiarity  that  I  have  not  noticed 
elsewhere  among  the  Sauria.  The  left  lung  is  like  a  diverticulum  of 
the  right,  and  posterior  to  the  point  of  divergence  from  the  latter  is 
boond  to  it  by  connective  tissue  to  the  extremity.  This  fusion  is  a 
step  nearer  to  obliteration  than  occurs  in  any  of  the  serpentiform 
genera  of  Teidse,  Scincidse  or  Anguidse,  where,  though  of  reduced 
sizey  it  is  distinct  from  the  right  except  at  its  proximal  extremity. 

In  the  Amphisbsenidse,  as  the  left  lung  only  is  present  in  this 
fiunily,  there  is  but  one  gastropulmonary  mesentery.  The  liver  has 
a  creecentic  cross-section,  and  it  is  supported  by  two  gastrohepatic 
mesenteries  (Amphisbcma  alba  and  A,  fuliginosa),  or  by  only  one, 
and  m  right  hepatic  or  hepatolateral,  as  it  may  be :  {Rhineura  florid- 
ana).  There  is  but  one  hepatoventral.  The  last  described  structure 
also  characterizes  Euchirotes  diporus, 
21 
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Since  the  mbove  was  written  m  paper  haf  been  pobliahed  in  Uie 
Proceedings  of  the  Zoological  Sodetj  of  London  (1895,  p.  702  •  bj 
3Ir.  G.  W.  Butler  on  the  lungs  of  snakes,  Amphisbsenids,  etc  Here 
the  fact  of  the  suppression  of  the  right  lung  in  the  Amphisbsnia  u 
fx^inted  out. 


896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  315 


CATALOGUE  OF  THE  SPECIES  OF  CBBION,  WITH  DESCBIPTIONS 
OF  NEW  FORMS. 

BY   HENRY   A.   PILSBRY   AND   E.   G.   VANATTA. 

The  genus  Cerion,  or  as  it  is  commonly  known,  Strophia,  is  one  of 

he  most  characteristic  forms  of  West  Indian  land-molluscan  life. 

ith  two  exceptions  the  species  are  all  insular ;   C.  incanum  and  C, 

ntonii  only,  the  former  from  South  Florida  Keys,  the  latter  reported 

0  be  from  Guiana,  are  continental.      The  Greater  Antilles — Cuba, 

ayti  and  Porto  Rico,  with  the  Virgin  Is.  and  the  entire  group  of 

he  Bahamas,  are  inhabited  by  numerous  species,  with  a  multitude 

>f  local  races.     South  of  the  larger  islands  named,  if  we  include 

ith  Cuba  the  faunally  dependent  Cayman  group  and  Isle  of  Pines, 

3ut  one  single  species  is  found,  C.  nva  of  Cura9oa,  singularly  isolated 

n  characters  as   well  as  geographically.     Jamaica  is  without  a 

species ;  and  the  genus  also  fails  in  the  Caribbean  chain. 

In  the  main,  each  species  is  confined  to  some  single  island,  or  to  a 

ries  of  adjacent  keys  or  islets ;  but  there  are  numerous  exceptions, 

^^here  forms  unquestionably  conspecific  are  found  on  several  islands 

separated  by  considerable  distances. 

The  species  are  subject  to  a  remarkable  range  of  individual  and 

^ocal  variation.      Thus,  many  species  vary  from  strongly  and  con- 

-aspicuously  ribbed  to  entirely  ribless  and  smooth.      In  fact  this  is  a 

common  variation,  incontestably  established  by  the  series  we  have 

examined  of  Cerion  dimidiatum,  C.  columna,  C,  regina,  C.  uva,  C. 

maritimwn,  C.  Sagraianum  and  many  other  species.    Color  is  equally 

variable,  pure  white  species  varying  to  heavily  brown-mottled,  and 

this  not  in  one,  but  in  many  of  the  species.    Absolute  size  of  adults 

is  almost  as  mutable  as  in  Cyprcea;  and  occasional  individuals  are 

abnormally  shortened  by  the  premature  assumption  of  the  features 

of  maturity,  giving  them  a  stunted  appearance. 

All  of  these  considerations  render  the  study  of  the  species  one  of 
unusual  difficulty;  and  the  older  authors,  unacquainted  with  the 
protean  nature  of  the  species,  as  with  the  usually  restricted  range  of 
each,  often  failed  to  properly  discriminate  them.  Thus,  the  several 
volumes  of  Pfeiffer's  Monographia  Heliceorum  Viventium  are  un- 
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relimble  in  dealing  with  man j  specieB,  especiallj  in  respect  to  gto- 
graphic  diatribution. 

An  American  writer  on  natural  history,  Mr.  C.  J.  Majnard, 
some  years  ago  begun  the  study  of  this  genus,  and  to  his  eaiiiest 
publication  on  the  subject  we  owe  the  first  clear  statement  of  some 
facts  of  prime  importance :  that  the  Cerions  are  excessively  plastie, 
and  locally  modified  into  a  considerable  number  of  species  and  sab- 
species  ;  that  the  range  of  some  of  these  forms  is  excessively  limited ; 
and  that  former  authors  had  failed  to  discriminate  many  really  dif> 
tinct  species,  '*  lumping''  them  under  a  few  old  names;  and  finally, 
that  the  aperture-armature,  or  "  teeth  "  of  the  Cerions  are  variously 
arranged,  and  furnish  ground  for  the  division  of  the  genus  into, 
several  subgenera.  Mr.  Maynard,  moreover,  has  discovered  snd 
described  a  large  number  of  most  interesting  species  and  varieties* 
especially  the  Cayman  Island  group ;  so  that  his  work  on  this  genus 
has  been  an  important  one.  However,  in  our  opinion  he  has  unduly 
multiplied  species  and  subspecies,  basing  them  on  characters  we  hold 
to  be  too  slight  and  inconstant,  and  his  work  is  marred  by  inaccui^ 
acies  of  all  kinds  *'  too  numerous  to  mention." 

Our  object  in  preparing  the  present  list  has  been  primarily  to  place 
before  students  a  moderate  estimate  of  the  species  of  the  group, 
specific  values  being  held  neither  in  extremely  narrow  nor  very 
wide  limits,  but  practicslly  in  conformity  with  the  views  represented 
by  the  leading  English  and  American  conchological  authors  of  to- 
day. 

We  have  taken  this  occasion  to  place  on  record  the  results  of  a 
careful  study  of  a  very  large  collection  of  shells  of  the  genus,  a 
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The  first  and  second  of  these  groups  consist,  at  present,  of  one 
species  each.  Strophiops  is  by  far  the  most  numerous  in  species. 
We  are  unable  to  make  any  subgeneric  division  into  long- and  short- 
toothed  forms;  the  various  species  present  a  perfectly  graduated 
series.  Maynardia  Dall  and  Longidena  Maynard  are,  therefore,  in 
our  opinion,  merely  subordinate  divisions  of  Strophiops. 

Ghenus  OEBION  (Bolton,  1790.)  Morch,  1850. 

Morch,  Catal.  Yoldi,  p.  63.    Dall.  Bull.  M.  C  Z.  XXV,  No.  9,  p.  120 
Strophia  Albers,  1850,  not  of  Meigen,  1832. 

Subgenus  E08TB0PHIA  Dall,  1890. 
1.  Cerion  anodonta  Dall.*^  Trans.  Wagner  Free  Inst.  Sci.,  Ill,  p.  13,  pi.  1,  figs.  8e, 

8d. 

Miocene :  Silex  Beds,  Ballast  Point  and  Old  Tampa  Bay,  West 
Florida. 


la.  Cerion  anodonta  floridanum  Dall.* 
Miocene :  Ballast  Point. 


L.  c,  fig.  6. 


Subgenus  CEBIOH  «.  Hr. 
Distribution,  Cura9oa.    This  is  the  most  distinct  of  the  subordin- 
ate groups  of  the  genus.  The  teeth  of  the  inner  whorls  are  frequently 
absent. 

2.  Cerion  uva  Linn^.*    Syst.  Nat.  (10),  p.  765.    F6r.,  Hist.,  pi.  163,  f.  11-14. 

Island  of  Cura9oa !    The  locality  *'  Guadeloupe  "  is  erroneous. 
2a.  Cerion  uva  desculptum  P.  A  V.*    PI.  XI,  fig.  1. 


1896.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  319 

4.  Cerion  oopiam  Maynard.*    Contr.  to  Soi.,  i,  p.  22. 

Cayman  Brae. 
4a.  Cerion  oopiam  parvum  Maynard.*    Contr.  to  Soi.,  i,  p.  24. 

Cayman  Brae. 
6.  Cerion  g'laber  Maynard.*    Contr.  to  Soi.,  i,  p.  25. 

Cayman  Brae. 
6a.  Cerion  g^laber  perplexum  Maynard.*    Contr.  to  Sci.,  i,  p.  71. 

Cayman  Brae. 

6.  Cerion  leTigatnm  Maynard.*    C^ntr.  to  Sci.,  i,  p.  12. 
Little  Cayman. 

S.festiva  Mayn.*  t  c,  p.  17,  is  a  more  variegated  form. 

6a.  Cerion  leTigatnm  aontnm  Maynard.*    Contr.  to  Sci.,  i,  p.  15. 

S.  nitela  Mayn.,*  t.  c,  p.  78. 
S.picta  Mayn.,*  /.  c,  p.  18. 

These  seem  to  be  very  closely  allied,  differing  from  aeutum  merely 

in  size  and  degree  of  mottling. 

Little  Cayman. 

7.  Cerion  pannosum  Maynard.*    Contr.  to  Soi.,  i,  p.  10. 

S,fusca  Mayn.*  /.  c,  p.  77.    Seems  to  be  the  same  thing  differing  only  in 
color. 

S,  intermedia  Mayn.*  /.  c,  p.  13.     A  smaller  form. 

Little  Cayman. 

8.  Cerion  lineotum  Maynard.*    Contr.  to  Soi.,  i,  p.  20. 
Little  Cayman. 

Group  of  C  Tfiariiimuvu 

9.  Cerion  dimidiatnm  Pfr.    Zeitiehr.  f.  Mai.,  1847,  p.  16. 

P.  proUus  Gnndlach  mss.,  Pfr.,  Malak.  Bl.,  VII,  1860,  p.  19;  Novit.  Conch, 
t.  66,  f.  13-22. 

Gibara,  Cuba. 

An  altogether  ribless  form  occurs.    The  species  varies  toward  the 
following. 

10.  Cerion  incraiiatnm  Sowb.*    C.  Icon.,  XX,  pi.  1,  f.  6. 
Cuba,  Gibara. 

10a.  Cerion  incraiiatam  miorodon  P.  k  V.*    PI.  XI,  fig.  5. 
Cuba. 

11.  Cerion  maltiooitnm  KUstor.*    Conchyl.  Cab.,  p.  77, 1. 11,  f.  6,  7. 
Punta  Maisi,  Cuba. 
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12.  Cerion  iostomum  Pfr*    Malak.  BI.,  1854,  p.  204. 

Southern  Cuba. 
12a.  Cerion  iostomum  Arangoi  P.  k  Y,*    PI.  XI,  fig.  12. 

CienfuegoSyCuba. 
18.  Cerion  Sagraiannm  Pfr.«    Zeitschr.  f.  Malak.,  1847,  p.  15. 

S.  marmara/a  Maynard,  Contrib.  to  Sci.,  Ill,  p.  12  (not  of  Pfr.I). 
S  marmoraia  polUa  Majnard,  Contrib.  to  Sci.,  Ill,  p.  14. 
5.  obscura  Majnard,*  Gontrib.  to  Sci.,  Ill,  p.  21. 

Cuba,  Cayo  Galindo,  Cayo  Piedra  del  Norte,  Cardenas. 

There  are  two  forms  of  C  Sagraianum,  one  smooth  (typical),  the 
other  with  fine  riblets ;  but  the  distinction  does  not  seem  to  be  of 
subspecific  value,  being  too  variable  in  the  series  before  us.  The 
cone  of  the  spire  is  always  minutely  sculptured.  The  intergradation 
of  S*  obscura  Mayn.  is  established  by  specimens  before  us. 

14.  Cerion  maritimnm  Pfr.*    Arohiy  f.  Naturg.,  1839, 1,  p.  353 ;  Conohyl.  Gab.,  t. 
9,  f.  10,  11. 

14a.  Cerion  maritimnm  snblsvigatnm  P.  A  Y,*     Proo.  A.  N.  S.,  May  4,  1895,  p. 
209 ;  Conchyl.  Cab.,  t.  9,  f.  12,  13. 

Matanzas,  Cuba. 
16.  Cerion  incannm  Binn.*    Terr.  Moll.,  II,  p.  318  (1851). 
P,  detrita  Shatt.,  mas. 
Florida  Keys ;  Eastern  Cuba. 

16.  Cerion  hyperUssnm  P.  k  V.«    PI.  XI,  fig.  10. 
Cuba. 

Group  of  C.  regifia. 

17.  Cerion  Weinlandi  <Karr'  Martens.*      Malak.  BI.,  VI,  1859,  p.  207,  Norit. 
Conch.,  t.  84,  f.  1,  2. 

Crooked  Id.,  Bahamas. 

18.  Cerion  nndnm  Maynard.*    Contr.  to  Sci.,  I,  p.  29. 

Long  Island.    Near  to  C.  Weinlandif  but  smaller. 

19.  Cerion  inoanoides  P.  A  V.«  Proo.  A.  N.  S.,  May  4, 1895,  p.  209.   PI.  XI,  fig.  15. 
Turks  Island. 

20.  Cerion  re^na  P.  A  V.«    Proc.  A.  N.  S.,  1895,  May  4,  208.    PI.  XI,  figs.  23, 24. 
Turks  Island. 

20a.  Cerion  regina  oomei  P.  A  Y*    Proc.  A.  N.  S.,  1895,  May  4,  208. 
Turks  Island. 
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2eb.  Cerion  mamia  magiiter  P.  k  \*    PI.  XI,  fig.  4. 

Larger,  stouter,  more  cyliodrical,  cloeelj  mottled  and  Tariegated ; 
aperture  large,  with  the  Up  broadly  flaring,  reflexed. 

Matanzas  and  other  localities  in  eastern  Cuba.  This  is  probablj 
S.  mumia  Majn.,  Contrib.  to  Sci.,  I,  p.  190;  not  of  Bruguidre. 

87.  Cerion  mnmiola  Pfr.*     Archiv  f.  Natarg.,  1839,  I,  p.  353;    Malak.  BK,  1854,  t. 
3,  f.  7,  8. 

Matanzas ;  Bahia  Honda,  Cuba. 
27a.  Cerion  mnmiola  migor  Pfr.*    Malak.  Bl.,  1854,  t  3,  f.  6. 
Cuba. 

88.  Cerion  Mulptum  Poey.    M^morias,  II,  p.  3(i,  pi.  2,  f.  22. 

Cuba. 

Group  of  C  sealarinum. 

This  is  one  of  the  most  peculiar  groups  of  the  genus,  unique  in 
the  sculpture  of  fine  spiral  lines  crossed  by  very  prominent  ribe. 
Maynard  proposes  for  it  the  subgeueric  name  Vmbanis,  but  we^ 
would  hardly  accord  the  group  so  high  a  rank. 

89.  Cerion  Malarinam  *  Qandlaoh '  Pfr.    Norit.  Conch.,  p.  367,  pi.  84,  f.  16,  17. 
Gibara,  Cuba. 

80.  Cerion  Johnioni  Plls.  A  Van.*     Proe.  A.  N.  S.,  1895,  May  4,  p.  207.      PI.  XI, 
fig.  30. 

S.faxoni  Maynard,  Contrib.  to  Sci.,  iii,  p.  32. 

Cuba. 

81.  Cerion  feUi  P.  k  V.*    Proc.  A.  N.  S.,  1895,  May  4,  p.  206.    PI.  XI,  fig.  29. 
Cat  Island,  Bahamas. 

Group  of  C.  gloLiu. 
88.  Cerion  lentiginoinm  Mayn.«    Contr.  6oi.,  1889,  Vol.  1,  p.  75,  t.  7,  f.  18. 

Rum  Key,  Bahamas. 

There  is  also  a  pure  white  form. 
88.  Cerion  albnm  Maynard.*    Contr.  8ci.,  1889,  Vol.  1,  p.  74.  t.  7,  f.  17. 

Rum  Key.    A  closely  allied  form  with  liver-brown  lip  occurs  on 
Eleuthera,  but  our  specimens  are  only  "  crab  shells,"  not  suitable 
for  exact  comparisons. 
88a.  Cerion  albnm  Brownei  Maynard.*    Contr.  to  Sol.,  I,  p.  196. 

Rum  Key. 
84.  Cerion  Abacoenie  P.  k  V.«     Proc.  A.  N.  8.,  1895,  May  4,  p.  209.  PI.  XI,  fig.  11. 

Abaco,  Bahamas. 
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S4a.  Cerion  Abaooenie  Bendalli  Pile,  k  Van.*    PI.  XI,  fig.  13. 
Abaco. 

35.  Cerion  Bitohiei  Maynard.*    Contr.  Sci.,  1894,  Vol.  2,  p.  135,  f.  41  a.  b. 

HighburD  Key. 

31ft.  Cerion  Eitohiei  ebarneum  Maynard.*    Contr.  to  Sci.,  1894,  Vol.  2,  p.  144,  f. 
45  a.  b.    Co«t»  sligbtly  closer. 

U  Key,  Exuma  group. 
35b.  Cerion  Bitcliiei  elon^tnm  Mayn.    T.  c.  p.  148. 

Same  locality  as  preceding,  with  which  it  is  probably  ideotical. 

35e.  Cerion  Bitebiei  Gray!  Maynard.*     Contr.  Sci.,  1894.  Vol.  2,  p.  138,  f.  42  a.  b. 

S,  GrayigiganUa  Mayn.,  t,  r.,  p.  141,  f.  44  a.,  Grayi pumilia  Mayn.  /.  ^.,  p. 
143,  f.  44  b. 

Highbum  Key,  Bahamas. 
35d.  Cerion  Bitchiel  Vannoitrandi  P.  k  V.* 

Similar  to  C.  Orayi  giganteum  Mayn.,  but  smooth  and  snow-white. 
Aperture  small,  built  forward,  its  margins  not  reflexed.  Alt.  40, 
diam.  16  mm. 

36.  Cerion  Maynardi  P.  A  V.«   Proc.  A.  N.  S.,  1895,  May  4,  p.  210.  PI.  XI,  fig.  31. 
Abaco,  Bahamas. 

37.  Cerion  grieenm  Maynard.*    Contr.  to  Sci.,  1894,  Vol.  2,  p.  159,  f.  51. 

S.  glans  Mayn.*  /.  ^.,  p.  15,  f.  50.    Fresh  Creek,  Andros. 

.S".  bimarginata  Mayn.*  /.  c,  p.  164,  f.  53.    Green  Key. 

S.  bimarginata  cera  Mayn.*  /.  ^.,  p.  168,  f.  54.    Green  Key. 

5.  PUsbryi  Mayn.*  /.  c,  p.  170,  f.  53.    Goat  Key. 

S.  PUsbryi  evoha  Mayn.*  /.  c,  p.  173,  f.  57.    Goat  Key. 

S,  crassicostata  Mayn.*  mss.     Androe. 

Type  from  about  one  mile  N.  of  Calabash  Bay,  Andros. 
37a.  Cerion  griienm  reg'nlnm  Mayn.*    Contr.  to  Sci.,  1894,  ii,  p.  161,  f.  52. 

Fresh  Creek,  Andros. 
87b.  Cerion  gris^nm  reitriotnm  Mayn.*    Contr.  to  Sci.,  1894,  Vol.  2,  p.  175,  f.  58. 

Goat  Key. 

S8.  Cerion  %\93in  Easter.*    Conchy  1.  Cab.,  p.  74,  t.  11,  f.  1,  2. 

?  Fuj^  tumidula  Desh.  in  Fer.  Hist.,  pi.  153,  f.  8. 

S.  CurtisHi  Mayn.*  Contrib.  to  Sci.,  1894,  Vol.  2.  p.  107,  f.  33.  Waterloo, 
Nassan,  N.  P. 

S.  Curtism  nivea  Mayn.*  /.  r.,  p.  112,  i.  34  a,    Waterloo,  Nassau,  N.  P. 

5".  cinerea  Mayn.*  and  varieties  robusta,  iracta  and  mutata,  i.  r.,  p.  119,  f. 
35-37.    N.  P. 

5".  negUcta  and  var,  agava  Mayn.*  /.  ^-jj).  150,  f.  47.  N.  P. 

S.  Carlotta  Mayn.*  /.  c,  p.  156,  f.  49.    Fort  Charlotte,  N.  P. 

5".  albea  Mayn.*  /.  c,  p.  128,  f.  28.     Spruce  Key. 

S.  Coryi  Mayn.*  /.  f.,  p.  129,  f.  39.    N.  P. 

Nassau,  New  Providence,  may  be  considered  type  locality  for  C 
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5t.  CerioB  exiaeun  Majn  *    Contr.  to  8ci.,  1894,  Vol.  2.  p.  177.  f.  i9. 

Cat  Island.     We  have  a  small  form  ;  alL  14i-18  mm.  from  Sa 
Salvador. 
68a.  CerioB  eximenm  agrestiiiaiii  Majn.*  Cootr.  toSci..  1894,  Vol.  ?.  p.  1 79.  f.  It. 

New  Providence.  A  pure  white  specimen  was  collected  by  Mr.  W. 
Bendall,  and  kindly  presented  to  the  Academy,  with  others  Tarying 
from  sparsely  to  heavily  marked.  The  claim  of  this  variety  to  dit- 
tinctioQ  rests  solely  on  its  locality.  The  shells  of  eximeum  and 
agresHnum  are  oflen  indistinguishable. 

69.  Ctrion  maltittriatu&  Pil«.  A  Van.*    PI.  XI,  fif .  S. 
Crooked  Island. 

Group  of  C  vulnendum, 

60.  C«rion  iaflatnm  Majn.    Coatr.  w  Sci.,  I,  p.  120. 
Galena  Point,  Auklin  Is. 

61.  C«rion  mAnnoratoa  Pfr.*     Zeitaehr.  f.  Mai.,  1S47,  p.  S3 :  Cooeh.  Cat^  t.  19.  f. 
10-12. 

Cat  Island,  Bahamas  (according  to  Bland.). 
6S.  C«rion  Talaaratum  Kttncr.*    Conch.  Cat.,  p.  141.  t.  19.  f.  1^18. 
Gibara,  Cuba. 

8aVf«aas  DIACSEIOV  Dall,  1S94. 
Ball  Mi».  Comp.  Zool.  18H  VoL  XXV,  p.  122. 

Group  of  C.  driaUllum  (Parac^rion  Pils,  A  Van.,  1895.) 
Ste  Pruc.  Acad.  Nat.  Sci.  Phila.,  1895,  p.  206. 
Distribution,  Cuba.     Maynard's  name  Tridentistrophia  (Contrih. 
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such  as  that  figured  by  Sowerby  occur.    They  are  either  maculated 
or  uoicolored.    On  Anagada  a  short,  egg-shaped  race  is  found.    On 
Necker  Island  the  shells  are  pure  white,  but  white  ones  also  occur 
at  Ponce  and  Puna,  Porto  Rico. 
Ma.  OerioneraiiiUbre  BaU«i  P.  A  y.«    PI.  XI,  fig.  6. 

Small  and  cylindrical;  creamy,  maculated  on  the  terminal  cone. 
Alt  19,  diam.  7*5  mill.    San  Domingo  (Sall6). 

47.  O«rio&  Antonii  Efister.    Conohyl.  Gab.,  Pupa,  p.  92,  pi.  10,  f.  7,  8. 
Berbice  (British  Guiana). 

This  species  is  unknown  to  us. 

Group  of  C,  cychstomum. 

48.  C«rion  oyolottomnm  Eafter.*    Gonob.  Cab.,  II,  p.  6, 1. 1,  f.  5,  6. 
?  Pupa  Kusteri  Pfr.,  Proc  ZooL  Soc.,  1852,  p.  69. 

Cuba. 

49.  Cerion  pinerinm  Dall.*    Proc.  U.  8.  Nat.  Mus.  1895,  p.  6. 
Isle  of  Pines. 

60.  Cerion  tenniUbre  Gnndl.*    Malak.  BI.,  XVIII,  1870,  p.  91. 
Barigua  en  Baracoa,  Cuba. 

60a.  Cerion  tenoiUbre  pygmsBnm  Pile,  k  Van.*    PI.  XI,  fig.  9. 
Gibara,  Cuba. 

61.  Cerion  microstomnm  Pfr.*    Malak.  Bl.,  1854,  p.  207,  t.  3,  f.  15, 16. 
Punta  Jiacos,  Cayo  Paredon  Grande,  Cuba. 

68.  Cerion  Cnmingiannm  Pfr.*    Proc.  Zoel.  Soc,  1852,  p.  68. 

Hab. ? 

68.  Cerion  Onndlaohi  Pfr.*    Zeitscbr.  f.  Malak.,  1852,  p.  175,  t.  1,  f.  39-42. 

Punta  de  San  Juan,  Cuba. 

Group  of  C.  Marienfi. 
64.  Cerion  Milleri  Pfr.*  Malak.  Bl.  XIV,  1867,  p.  129 ;  Novit.  Conob.,  t.  84,  f.  6-13. 

Duck  Key,  Exuma  group. 

66.  Cerion  Omneri  Pfr.*    Zeitoobr.  f.  Malak.,  1847,  p.  15. 
Sagua  de  la  Grande,  Cuba. 

66.  Cerion  yennstnm  Poey.    Memorias,  II,  p.  30. 

Cuba.    This  species  is  unknown  to  us,  and  perhaps  identical  with 
C.  Oruneri, 

67.  Cerion  Martenti  Weinl.*    Malak.  Bl.,  IX,  1862,  p.  164;  Novit.  Concb.,  t.  84,  f. 
3-5. 

Crooked  Island,  Bahamas. 
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UNDE8CRIBED  OR  UNRBOOGNIZED  8PECIEB. 

S.  arbieularis  Maynard.  Contr.  to  8d.,  I,  pi.  16,  f.  6a,  b.  Un- 
described ;  no  locality  aligned. 

&  viola  Maynard.  Contr.  to  8ci.,  I,  pi.  16,  £  5a,  b.  Undeecribcd ; 
no  locality  asrigned.  « 

Pupa  eapillarii  Beck.  Index  Molliuoorum,  p.  82.  Undescribed. 
••  I.  Antill." 

Pupa  degaru  Beck.  Index  MoUusoorum,  p.  82.  Undeacribed. 
"  I.  AnUlL" 

Pupa  conui  Beck.  Index  MoUusoorum,  p.  82.  Undefcribed- 
^  I.  Antill." 

Pupa  ftrobiluB  Beck.  Index  Molluscorum,  p.  82.  Undeacribed. 
"  I.  St.  Domingo." 

Helix  (Cochlodonta)  decumanus  F^r.,  Prodr.,  p.  59  (undeacribed) 
=Pupa  decuwuiHa  Gray,  Ann.  of  Pbiloe.,  N.  ser.,  1825,  IX,  p.  413, 
referring  to  Lister,  pi.  588,  £  47,  is  un  recognizable  with  any  reason- 
able degree  of  certainty,  but  may  be  Pipa  muHieotta  Kuster. 

Turbo  alrfifria  Dillwyn,  Descript  Catal.,  II,  p.  862,=r£if/tiN«f 
/ujwBnig.,  Encycl.  M^th.,  I,  p.  348,==Lister,  pi.  588,  f.  49,  tsan 
unrecognizable  form,  similar  to  Oibbus  palanga.     * 

DESCRIPTIONS  OF  NEW  AND  UTTLB-KNOWN  8PECIEB  AND 
VARIETIES.* 
Ctrioa  iTft  dMealptuB.    PI.  XI.  fig.  1. 

Shell  similar  to  (.'.  ura,  but  differs  in  lacking  the  strong,  regular 
ribs  characteristic  of  that  species,  or  in  having  them  v^ry  few,  weak 
and  irregular. 
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UNDE8CRIBED  OR  UKRBOOGNIZED  8PECIEB. 

S.  arbieiUarU  Majnard.  Contr.  to  8ci.,  I,  pi.  16,  f.  6a,  b.  Un- 
described ;  no  locality  aligned. 

S.  viola  Maynard.  Contr.  to  8ci.,  I,  pi.  16,  £  5a,  b.  Undescribed ; 
no  locality  aBsigned.  « 

Pupa  capillaris  Beck.  Index  Molluscorum,  p.  82.  Undeaeribed. 
••I.  Antill." 

Pupa  elegans  Beck.  Index  MoUnsconim,  p.  82.  Undeieribed. 
"I.  AnUll." 

Pupa  conus  Beck.  Index  MoUuscorum,  p.  82.  Undetcribed* 
"  I.  Antill." 

Pupa  strobiluB  Beck.  Index  Mollusoorum,  p.  82.  Undeaeribed. 
"  I.  St.  Domingo." 

Helix  (Cochiodonta)  deeumanus  F6r.,  Prodr.,  p.  59  (nndeacribed) 
=Pupa  deeumana  Gray,  Ann.  of  Philoe.,  N.  aer.,  1825,  IX,  p.  413« 
referring  to  Lister,  pi.  588,  £  47,  is  unrecognizable  witb  any  reason- 
able degree  of  certainty,  but  may  be  Pupa  muHiooda  Kusler. 

Turbo  alve^ria  Dillwyn,  Descript  Catal.,  II,  p.  862,=jBii/tM«i 
futui  Brug.,  Encycl.  M^th.,  I,  p.  348,=Lister,  pi.  588,  f.  49,  is  an 
unrecognizable  form,  similar  to  Oibhus  palanga.     * 

DESCRIPTIONS  OF  NEW  AND  UTTLB-KNOWK  SPECIfiB  AKD 
VARIETIES.' 
Cerioa  mya  dstealptiim.    PI.  XI,  fig.  1. 

Shell  similar  to  C.  uva,  but  differs  in  lacking  the  strong,  rvgnlar 
ribs  characteristic  of  that  species,  or  in  having  them  vdry  few,  weak 
and  irreifukr* 
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with  coarser  riblets  becoming  regular,  curved,  moderately  coarse 
ribs  on  the  cylindrical  portion,  on  base  of  last  whorl  obsolete  or  sub- 
obsolete.  Latter  3  to  4  whorls  of  about  equal  diameter,  those  above 
forming  rather  a  long  cone.  Aperture  rounded,  truncate  above, 
white  within.  Peristome  white,  narrowly  expanded  and  reflexed, 
obtuse ;  parietal  callus  very  thin  or  moderate.  Axial  fold  incon- 
spicuous from  in  front ;  parietal  tooth  extremely  small,  short. 

Alt.  21  i,  diam.  lOJ  ;  alt.  of  aperture  8}  mm. 

Alt.  19i,  diam.  9i  ;  alt.  of  aperture  8  mm. 

Alt  18  J,  diam.  10;  alt.  of  aperture  7  mm. 

Cuba. 

While  this  species  is  very  much  smaller  than  C  incraaaaium^  and 
has  the  parietal  tooth  extremely  small  or  almost  obsolete,  still  in 
figure  and  sculpture  it  resembles  the  larger  shell,  and  may  be  con- 
sidered a  variety  of  it  until  further  information  is  received. 

C  incroMatumy  like  the  very  closely  allied  C.  dimidiatum^  has  a 
smooth  form  which  intergrades  with  the  stoutly  ribbed  typical 
shells.  The  earlier  whorls  have  the  minute  sculpture  as  in  the  type 
form,  but  to  the  unaided  eye  the  surface  appears  smooth. 

Cerion  iostomnm  Pfeiffer.    PI.  XI,  fig.  U. 

This  species  has  not  been  figured.  It  was  described  from  the 
south  coast  of  Cuba  living  among  Prickly  Pears.  Subsequently  it 
was  reported  from  Turk's  Island  and  Great  Inagua  (see  Bland, 
Ann.  Lye.  Nat.  Hist.,  N.  Y.,  XI,  p.  85),  but  having  examined  spec- 
imens from  these  localities,  so  labelled  by  Bland,  we  find  them  to  be 
totally  distinct  species,  having  little  save  the  purplish-brown  color 
of  the  mouth,  in  common  with  the  true  Pupa  iostoma  of  Pfeiflfer's 
first  description. 

The  specimen  shown  in  our  figure  answers  to  the  description  of 
Pfeiffer  in  all  respects  save  that  the  median  whorls  are  only  obsoletely 
ribbed,  hardly  *'  distanier  plicato-costata  " — more  like  the  "  var.  /5." 
The  post-nepionic  whorls  of  the  cone  are  "  conferte  costulatum ; "  the 
cone  itself  "  comeo-marmoratum  '\  suture  conspicuously  "  exserto- 
margmcUay'*  and  the  corrugation  of  last  whorl  and  color  of  aperture 
("  intus  violacea  ")  are  likewise  in  agreement.  The  specimen  figured 
is  2  mm.  shorter  than  Pfeiffer's.  Alt.  30,  diam.  12 ;  alt.  of  aperture 
12  mm. 

Pfeiffer's  type  measured,  alt.  32,  diam.  12 ;  alt.  of  aperture  13  mm. 
22 
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Cerion  iostomnm  Arangoi  Pilsbry  k  Vanatta.    PL  XI,  fig.  12. 

Shell  similar  to  the  type  in  form,  but  smaller.  Latter  two 
whorls  only  of  equal  diameter,  those  above  forming  a  rather  long 
cone.  Whorls  8  J  to  9.  Surface  closely  and  regularly  ribbed  through- 
out (except  the  smooth  nepionic  whorls),  the  ribs  mainly  white, 
interstices  purplish-brown,  mottled  with  white.  Sutures  without 
noticeably  exserted  margination.  Aperture  deep,  rich  purple 
within. 

Alt.  23i,  diam.  10} ;  alt.  of  aperture  9  ram. 

Alt.  18  J,  diam.  9  ;  alt.  of  aperture  8  mm. 

Alt.  24,  diam.  105 ;  alt.  of  aperture  9§  mm. 

Cienfuegos,  Cuba  (R.  Arango). 

Strikingly  different  from  iagtomum  at  first  sight,  but  we  believe  it 
to  be  closely  allied  and  probably  a  subspecies  thereof. 
Cerion  hyperlissnm  Pilsbry  A  Vanatta.    PI.  XI,  fig.  10. 

Shell  moderately  strong,  much  elongated,  cylindrical,  the  latter 
four  wliorls  of  about  equal  diameter,  those  earlier  gradually  taper- 
ing, forming  an  obtuse  cone  with  slightly  convex  outlines.  Pinkish- 
brown  (with  more  or  less  white  maculation),  the  riblets  white. 
Whorls  Hi,  weakly  convex,  those  of  the  cone  smooth,  the  rest 
sculptured  with  rather  fine  riblets  narrower  than  the  intervals, 
about  36  in  number  on  each  of  the  several  later  whorls.  Umbilicus 
a  short  rimation,  compressed. 

Aperture  ovate,  decidedly  higher  than  wide,  the  throat  flesh-tinted. 
Peristome  white,  well  reflexed  and  revolute,  thickened ;  parietal 
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whorls  of  about  equal  diameter ;  apex  obtuse ;  earlier  whorls  not 
striate;  chalk-white  and  dull,  the  smoothness  of  the  surface  but  little 
broken  by  slight  growth-lines,  the  basal  whorl  irregularly  and  rather 
distantly  costate,  at  least  on  its  latter -half.  Whorls  10  to  10 i,  flat, 
with  9uperfieialf  seam-like  sutures.  Last  whorl  suddenly  ascending  in 
front,  much  compressed  and  pinched  toward  the  base.  Umbilicus 
open  or  perforate,  with  the  usual  arcuate  rimation,  below  which  it 
is  broadly  excavated  and  flattened. 

Aperture  oblong-cordate,  slightly  less  than  one-third  the  length 
of  shell,  higher  than  wide,  dark  or  light  brown  within,  rarely  pur- 
plish. Peristome  expanded  and  reflexed,  its  face  convex  but  not 
much  thickened,  whitish,  parietal  callus  moderate,  its  outer  edge  not 
raised.  Axial  lamina  situated  high,  narrow  and  inconspicuous  from 
in  front.  Parietal  tooth  low,  small,  varying  from  moderately  short 
to  long,  central  in  position. 

Alt.  31J,diam.  Hi  mill. 

Alt.  33,  diam.  12^  mill,  (average  typical  specimen). 

Alt.  38,  diam.  13  mill. 

Turk's  Island,  Bahamas.     (Gabb,  Swift). 
Cerion  saroostomnm  Pilsbry  A>  Vanatta.    PI.  XI,  fig.  16. 

Shell  solid  and  strong,  subcylindrical,  but  slightly  wider  below ; 
whitish.  Whorls  11  to  Hi,  slightly  convex,  the  earlier  6  forming 
a  convexly  tapering  cone  with  extremely  obtuse  apex,  almost  dome- 
shaped  at  top;  passing  gradually  into  the  cylindrical  portion  of 
shell,  which  consists  of  5  to  6  whorls.  Sculpture,  somewhat  irreg- 
ular and  unequal,  straight  ribs,  about  as  wide  as  the  intervals,  about 
25-30  on  last  whorl.  These  ribs  are  strongly  developed  on  the 
cylindrical  portion  of  the  shell,  but  the  cone  is  very  densely,  finely 
and  sharply  striated,  the  earliest  whorl  only  being  smooth. 

Aperture  small,  less  than  one-third  the  total  length  of  shell,  pink- 
ish-flesh colored  in  the  throat;  peristome  well  reflexed,  recurved, 
more  or  less  thickened  on  the  inner  edge  of  the  face ;  parietal  callus 
thick  and  heavy ,  its  edge  elevaied.  Parietal  tooth  rather  strong  and 
moderately  long ;  axial  fold  moderately  conspicuous. 

Alt.  34,  diam.  Hi  ;  alt.  of  aperture  10  mm. 

Little  Inagua,  Bahamas. 

Some  specimens  are  larger  than  the  above  dimensions ;  one  worn 
and  broken  *'  crab-shell  '*  before  us  would  probably  be  not  less  than 
40  mm.  alt.  if  perfect.  It  is  not  unlikely  that  forms  occur  with  the 
ribs  obsolete,  as  in  the  allied  C.  columna. 
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C.  sarcostamum  clearly  belongs  to  the  immediate  group  of  C  crtim- 
eeum  and  C.  columna.  The  latter  has  a  verj  dark  aperture,  broadly 
flanged  lip  and  less  obtuse  apex.  C.  cretaceum  lacks  sculpture  except 
on  the  basal  whorl,  is  absolutely  cylindrical,  with  light  mouth  and 
excessively  short  terminal  cone,  while  the  present  specieB  ia  more 
tapering,  with  the  cone  decidedly  longer,  gradually  passing  into  the 
cylindrical  portion. 

This  species  is,  we  believe,  the  first  one  to  be  reported  from  Little 
Inagua.  It  is  extremely  likely  that  C  cretaeeum,  described  without 
locality,  will  prove  to  inhabit  some  part  of  the  Inagua  group,  when 
it  is  re-discovered. 

Cerion  Abaeoense  Pilsbry  A  VanatU.    PI.  XI,  fig.  11. 

Shell  cylindrical,  solid  and  strong,  entirely  white.  Latter  three 
whorls  of  about  equal  diameter,  precedingoneslightly  smaller,  those 
earlier  rapidly  tapering  to  form  a  short  cone ;  apex  obtuse.  Sculpt- 
ured with  rather  close,  strong  and  nearly  straight  riblets,  as  wide  as» 
or  narrower  than  the  interstices,  numerous  (31-38  on  last  whori), 
part  of  the  riblets  generally  splitting  on  the  base ;  1}  to  If  nepiooie 
whorls  free  from  riblets,  and  those  of  the  following  several  whorls 
very  fine,  though  distinct.  Whorls  9}  to  11},  slightly  convex,  the 
last  ascending  as  usual.  Sutures  well-marked.  Umbilicus  a  neariy 
straight  rimation  terminating  in  an  almost  closed  axial  chink ;  am* 
bilical  area  (back  of  columellar  lip)  small,  with  a  bounding  furrow 
below. 

Aperture  vertical,  brought  forward  almost  to  anterior  level  of  tlie 
cylinder  ;  rounded,  nearly  as  wide  as  high,  obliquely  truncate  abovau 
Peristome  well  reflexed,  recurved,  its  face  thickened  and  convex ; 
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corneous-brown.  Aperture  dark  brown  within;  peristome  white, 
less  heavy;  parietal  callus  thin,  translucent;  parietal  tooth  very 
small,  short. 

Alt.  19i,  diam.  8}  ;  alt.  of  aperture  7  mm. 

Alt.  2H,  diam.  8} ;  alt.  of  aperture  7  mm. 

Abaco,  Bahamas. 

This  form  at  first  sight  looks  extremely  different  from  C.Ahacoense, 
and  as  we  have  seen  no  intermediate  examples  it  may  well  prove  to 
be  a  distinct  species.  However,  we  consider  it  best  to  rank  Bendalli 
as  a  subspecies,  thereby  keeping  in  sight  its  genetic  relationship  with 
the  larger  form ;  this  might  otherwise  be  easily  overlooked,  on 
account  of  its  maculated  coloring,  which  would  at  first  incline  one 
to  look  to  another  group  of  forms  for  its  allies. 

It  is  named  in  recognition  of  the  services  to  science  of  Mr.  Wil- 
fred Bendall,  who  has  recently  published  a  list  of  the  land  snails  of 
the  Bahamas. 
Cerion  ElenthersB  Pilsbry  k  Vanatta.    PI.  XI,  figs.  19,  20. 

Shell  solid  and  strong ;  smoothish  above,  ribbed  below ;  color 
lusterless  ;  white,  with  a  bluish-purple  tint,  most  obvious  around  the 
base,  cylindric- tapering,  terminating  above  in  a  rather  long  slightly 
convex-sided  cone  which  passes  gradually  into  the  cylindrical  por- 
tion. Apex  obtuse  ;  whorls  lOJ  to  12J  ;  nepionic  2J  whorls  nearly 
smooth,  slightly  convex  ;  following  whorls  of  the  cone  smoothish  to 
the  naked  eye,  showing  rather  irregularly  spaced  wrinkles  under  the 
lens,  flat,  with  seam-like  sutures,  not  in  the  least  impressed.  Latter 
4  whorls  approaching  equality  in  diameter,  suhregularly  and  rather 
strongly  costate  (at  least  the  lower  two  whorls),  the  last  one  with 
about  27  (22  to  30)  ribs,  which  do  not  split  or  double  on  the  base, 
although  sometimes  there  are  some  riblets  intercalated  there. 

Aperture  about  one-third  the  shell's  length,  oblong  or  rounded, 
obliquely  truncate  above,  liver-brown  within.  Peristome  white,  re- 
flexed,  the  outer  edge  sharp  and  some  \\  hat  recurved,  inner  edge 
built  far  forward,  especially  below,  bevelled  outwardly ;  parietal 
callus  either  very  thin  or  thick.  Axial  fold  variable  in  prominence ; 
parietal  tooth  very  strong,  long.  Axis  perforate,  with  a  rather 
short  riraation. 

Alt.  29,  diam.  11}  ;  alt.  of  aperture  11  mm. 

Alt.  33,  diam.  11 ;  alt.  of  aperture  11  mm. 

Alt.  23},  diam.  11 ;  alt.  of  aperture  9  mm. 

Eieuthera,  Bahamas. 
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This  species  is  closely  allied  to  C  Agamti  Dall  and  C  gubem<t' 
tarium  Crosse,  of  the  island  of  New  Providence.  It  has  more 
remote  affinity  with  C,  sarcodomum  P.  &  V.  of  Little  Inagua. 

From  C.  Agcufstzi  it  diflTers  in  never  having  the  parietal  callus 
raised  in  a  strong  ridge  making  the  peristome  continuous ;  the  rih« 
are  less  sharp  and  narrow,  etc.  C.  gubemaicriufn  has  a  proportion- 
ally very  large  mouth,  less  thickened  lip,  finer  riblets  or  none,  ami 
a  glossy  surface;  moreover,  while  nearly  white  examples  occur,  it  is 
generally  much  variegated.  There  can  be  no  doubt  of  the  doee 
relationship  of  the  three  species,  but  judging  from  a  aeries  of  25 
examples  of  C,  Eleutherct,  a  good  series  of  C  gnbernatorium  and 
author's  examples  of  C  Agassigi,  they  are  specifically  distinct 

A  pair  of  specimens  of  C.  EleuthercR  before  us  (from  Kreba)  are 
considerably  streaked  with  brown,  otherwise  typical.  Another  spec- 
imen, received  from  Mr.  Van  Nostrand,  is  very  small,  alt.  18},  diam. 
8  mm.,  and  somewhat  maculated.  The  costulation  extends  further 
up,  and  the  peristome  is  not  thickened.  This  probably  represents  a 
subspecies. 
Ctrion  BUadi  Pilsbry  A  Vanatta.    PI.  XI,  fig.  7. 

Shell  solid  and  strong,  cylindric- tapering,  the  latter  3  whorls  ap- 
proaching equality  in  diameter,  those  above  slowly  tapering  to  form 
a  long  cone,  gradually  passing  into  cylindrical  portion.  Light 
grayish,  with  inconspicuous  white  flecking.  Whorls  10,  the  nepionsc 
2\  corneous,  smooth,  the  following  2}  weakly,  distinctly  ribbed,  later 
4}  to  5  whorls  very  sharply  and  roughly,  strongly  ribbed,  riba  narrow 
and  hiifh,  19  to  22  on  each  of  the  two  or  three  later  whorls.      Ui 
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which  is  finely  eostulate.  Color  white  with  irregular  longitudinal 
streaks  and  blotches  of  brown.  Whorls  9,  hardly  convex,  the  lasl 
ascending  slowly  in  front,  rounded  below,  with  a  short  umbilical 
rimation.  Aperture  about  four-tenths  the  shell's  length,  rounded* 
ovate,  nearly  as  wide  as  high,  brownish  within.  Peristome  thickened, 
outer  lip  expanded  but  scarcely  reflexed,  columellar  lip  reflexed; 
the  terminations  connected  across  the  parietal  wall  by  a  strong, 
elevated  callous  ledge.  Axial  lamina  small  as  seen  from  the  roootk ; 
parietal  lamina  ^mall,  often  double,  moderately  long;  a  small  denti- 
cle to  the  lefl  of,  and  an  elongated  lamina  behind  and  to  the  right 
of  its  inner  end. 

Alt.  18,  diam.  9  ;  apert,  alt.  7,  width  6)  mm. 

Alt  161,  diam.  8;  ai>ert.,  alt.  6,  width  5}  mm. 

Cabo  Cruz,  Cuba. 

This  s{)ecie8  differs  from  C.  iridentatum  in  its  round  aperture  with 
strong  |>arietal  callus,  and  the  costulate  basal  volution ;  from  C 
MriaUllum  it  differs  in  the  much  smoother  surface,  thinner  substance, 
etc.  The  arrangement  of  parietal  plicse  is  of  the  same  type  as  found 
in  the  two  species  mentioned. 

Ctrion  tridtaUtnm  Pibbrj  A  Vanatta.    PI.  XI.  fig.  27. 

Shell  moderately  thick,  strong,  cylindrical,  the  latter  three  whorU 
of  about  equal  diameter,  those  preceding  tapering  to  form  a  loof 
cone  about  one-third  the  total  length  of  shell.  Chalky-white, 
mottled  with  corneous,  especially  on  the  cone,  rather  polished,  the 
surface  smooth  except  for  slight  growth-wrinkles,  but  a  few  whoria 
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This  species  superficially  resembles  closely  the  C  incanum  of  Key 
West,  but  differs  in  the  ovate  form  of  the  aperture,  sculpture  of  the 
earlier  whorls,  and  the  teeth  of  the  aperture. 

Cerion  daplodon  Pilsbry  k  Vanatta.    PI.  XI,  fig,  26. 

Shell  rather  thin,  cylindrical,  the  latter  three  whorls  of  about 
equal  diameter,  those  above  slowly  tapering  to  form  a  rather  long, 
convex  cone.  White,  variegated  with  gray- white.  Whorls  10}, 
slightly  convex,  two  nepionic  smooth,  those  of  the  cone  very  finely, 
sharply  striate,  the  latter  four  with  coarser  riblets,  much  narrower 
than  their  intervals.     Umbilicus  a  short,  compressed  rimation. 

Aperture  ovate,  large  and  open,  white,  higher  than  wide.  Per- 
istome expanded  and  recurved,  rather  thick  ;  axial  fold  basal  ; 
parietal  fold  narrow,  nearly  a  half  whorl  long;  an  acccessory  fold 
ascends  around  the  root  of  the  columella,  but  at  the  apertural  termi- 
nation approaches  close  to  the  main  parietal  lamella. 

Alt.  29,  diam.  10}  ;  alt.  of  aperture  11  mm. 

Bahamas,  exact  locality  unknown. 

This  is  an  albino  form  of  the  Diacerion  group,  diflfering  from  C 
ruhicundum  and  its  immediate  allies  in  the  greater  distance  between 
the  two  parietal  lamellae  within. 

Plate  XI. 

Fig.     1.  Cerion  uva  desculptum  Pils.  &  Van. 

Fig.     2,  3.     Cerion  Yumaense  Pils.  &  Van. 

Fig.     4.  Cerion  mumia  viagiater  Pils.  &  Van. 

Fig.     5.  Cerion  ineroMatum  microdon  Pils.  &  Van. 

Fig.     6.  Cerion  crasdlabre  Sallei  Pils.  &  Van. 

Fig.     7.  Cerion  Blandi  Pils.  &  Van. 

Fig.     8.  Cerion  muUistriatum  Pils.  &  Van. 

Fig.     9.  Cerion  tenuilahrepygmcenmYA^.  &\2cn. 

Fig.  10.  Cerion  hyperliss^iim  Pils.  &  Van. 

Fig.  11.  Cerion  Ahacoense  Pils.  &  Van. 

Fig.  12.  Cerion  iostomum  Arangoi  Pils.  &  Van. 

Fig.  13.  Cerion  Ahacoense  Bendalli  Pils.  &  Van. 

Fig.  14.  Cerion  iostomum  Pfr. 

Fig.  15.      .    Cerion  incanoides  Pils.  &  Van. 

Fig.  16.  Cerion  sarcostomum  Pils.  &  Van. 

Fig.  17.  Cerion  columna  Pils.  &  Van. 

Fig.  18.  Cerion  columna  validnm  Pils.  &  Van. 

Fig.  19,  20.    Cerion  Eleuthera:  Pils.  &  Van. 
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Fig.  21.  Cerion  regina  eucosmium  Pils.  &  Vmn. 

Fig.  22.  Cerian  regina  percodatum  Pils.  &  Vao. 

Fig.  23,  24.   Cerion  regina  Pil«.  A  Van. 

Fig.  25.  Cerion  regina  brevispirum  Pils.  &  Vmn. 

Fig.  26.  Cerion  duplodon  Pils.  &  Van. 

Fig.  27.  Orion  trMteitaitim  Pik.  &  Van. 

Fig.  28.  CVrion  basistriatum  Pils.  &  Van. 

Fig.  29.  Cerum  felU  PiU.  A  Van. 

Fig.  30.  Cerion  Johnwni  Pik.  &  Van. 

Fig.  31 .  Cerion  Maynardi  Pils.  A  Van. 


[1896. 
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SEVI8I0N  07  THE  NOSTH  AMERICAN  8LTT08:  ASIOLIMAX  AND 
APHALLABION. 

BY   HENRY   A.    PILSBRY   AND   E.   G.   VANATTA. 

The  genera  of  slugs  inhabitiug  North  America  have  hitherto 
been  discriminated  by  external  characters,  and  those  of  the  jaw  and 
teeth.  We  purpose  to  indicate,  in  a  series  of  papers  of  which  this 
is  the  first,  some  of  the  more  important  of  their  internal  features, 
particularly  the  genitalia  and  alimentary  canal. 

The  genitalia  have  been  utilized  by  Mr.  W.  G.  Binney  and  others 
for  the  discrimination  of  species ;  and  we  have  already  considerable 
knowledge  of  these  organs  from  his  descriptions  and  drawings ;  but, 
of  late,  quite  a  new  stress  has  been  laid  upon  certain  characters  of 
the  organs  of  generation.  By  Dr.  Simroth,  in  Germany,  and  the 
senior  author  of  this  paper  in  America,  characters  of  generic,  as 
well  as  of  still  higher  value,  have  been  found  in  the  genitalia.  It 
is,  therefore,  important  to  review  our  data  upon  the  anatomy  of 
American  slugs,  to  correct  the  numerous  misinterpretations  of  organs 
which  have  arisen  from  lack  of  good  material  or  other  causes,  and 
to  expose  the  true  generic  characters  and  affinities  of  these  animals, 
so  far  as  may  be  possible  in  the  present  state  of  our  knowledge. 

As  the  species  of  slugs  also  rest  largely  upon  characters  of  internal 
anatomy,  their  revision  will  be  attempted  ;  a  work  now  most  timely, 
in  view  of  the  fact  that  such  a  multitude  of  insufficiently  defined 
specific  and  varietal  names  have  been  proposed  that  he  who  attempts 
the  identification  of  a  West  Coast  slug  to-day  is  not  only  a  bold 
man  but  also  one  probably  doomed  to  a  miserable  failure. 

The  largest  slugs  of  America,  Ariolimax  and  Aphallarion,  are 
selected  for  the  present  essay. 

No  correct  figures  or  descriptions  of  the  genitalia  of  these  animals 
have  yet  been  published.  The  true  structure  of  the  male  organs  of 
Ariolimax  is  here  for  the  first  time  niade  known ;  and  the  genus 
Aphallarion  is  proposed  for  a  new  species,  perhaps  the  largest  Amer- 
ican slug,  remarkable  in  lacking  a  penis.^ 

*We  must  acknowledge  our  indebtedness  to  P.  B.  Randolph,  of  Seattle, 
Washington,  and  to  Fred  L.  Button,  of  Oakland,  California,  for  large  series 
of  slags  used  in  preparing  this  paper. 
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EXTERNAL  CHARACTEB& 

The  external  characters  of  ArioiiwuLt  mod  Apknilarum  are  de- 
•crihed  below.  Arian  differ*  from  these  American  group*  in  the 
rounded,  not  keeled,  back,  the  anterior  breathing  pore  and  the  more 
yiftVtrioT  genital  orifice. 

JAWS   AXD  TEETH. 

The  jaw  in  ArioUmax  and  Aphaliarion  is  of  the  ribbed  tjpe 
usual  in  Arionidct,  and  does  not  differ  materiallj  from  that  of  Ari*m, 
The  teeth  offer  no  characters  of  generic  importance,  being  of  the 
general  tvfie  found  throughout  Arionida.  Thoae  of  the  median  part 
of  the  radula  are  of  the  Helicid  form ;  the  marginal  teeth  develop 
long  mesocfmes,  simulating  somewhat  the  teeth  of  Zonitida^  preciadr 
as  those  of  s^ime  Endodontidct  do. 

DIGESTIVE  SYSTEM. 

In  Arum,  Ariolimaz  and  Aphaliarion  the  alimentary  canal  is  dtt- 
tinctl  J  differentiated  into  fore-,  mid-  and  hind-gut.  The  short  oeaopha- 
gU}(  leads  into  a  capacious  crop,  trAtcA  i>  stparaUd  by  a  decided 
eonMridion  from  the  stomach,  which  lies  near  the  posterior  end 
of  body.  At  the  termination  of  the  stomach  the  bile  duct  enters, 
near  the  origin  of  the  intestine.  The  latter  presents,  after  coiling 
spirally  once  around  the  visceral  mass, an  anterior  loop,  lying  to  the 
right  of  the  albumen  gland.  Passing  backward  it  coils  in  a  rsTerss 
direction  around  the  visceral  mass  and  forms  a  posterior /oop,  which, 
in  the  Amcrioin  format;  PI.  XII L  figis.  2^  4)  He»  behind,  in  the  Ear^ 
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we  compare  it  with  the  simpler  and  very  different  digestive  tract  in 
Prophysaon,  Limojc,  or  the  Helices. 

The  liver  extends  forward  nearly  as  far  as  the  anterior  loop  of  the 
intestine,  and  backward  to  the  tail  (PI.  XIII,  fig.  1),  enveloping  and 
partly  concealing  the  convolutions  of  the  intestine  in  all  three  genera. 

The  suboral  gland  (PL  XIII,  fig.  1)  is  about  half  as  long  as  body^ 
and  lies  free,  not  imbedded  in  the  muscles  of  the  foot. 

GENITALIA. 

In  Arion,  Ariolimax  and  Aphallarion  the  genitalia  lie  quite  dif- 
ferently in  the  body-cavity  from  those  organs  in  Liniax  or  Prophysa- 
on, the  whole  system  being  crowded  forward.  The  albumen  gland 
(P1.XIII,  figs.  1  and  2)  lies  to  the  left  of  the  anterior  loop  of  the  intes- 
tine, almost  entirely  forward  of  the  middle  of  the  body-cavity.  The 
distal  end  of  the  albumen  gland  turns  down  the  left  side  and  extends 
part  way  across  the  body  beneath,  often  showing  a  longitudinal 
impression  made  by  the  suboral  gland.  (This  is  seen  at  /.  gr,  in  fig. 
14  of  Plate  XIV.)  At  the  base  of  the  albumen  gland  the  ovotestis  is 
closely  packed  (PI.  XIII,  fig.  1)  in  Ariolimax  and  Aphallarion,  and 
its  duct  is  largely  imbedded  in  the  albumen  gland ;  but  in  Ariori  the 
ovi-sperm  duct  follows  the  course  of  the  mid-gut  backward,  and  the 
ovotestis  is  situated  at  the  tail,  behind  the  stomach  (PI.  XIII,  fig.  8). 

The  penis  in  Ariolimax  lies  obliquely  across  the  viscera,  overlying 
salivary  glands  and  crop.  It  is  seen  removed  from  its  natural  posi- 
tion in  PI.  XIII,  fig.  1. 

In  treating  of  Arioii  and  allied  forms.  Dr.  Simroth,  the  distinguished 
German  malacologist,  has  discriminated  between  a  true  penis  and 
that  enlargement  of  the  anterior  end  of  the  vas  deferens  seen  in 
Arion,  etc.,  which  he  has  termed  the  Patronenstrecke, 

The  senior  writer,  in  dealing  with  Helices,  made  the  same  distinc- 
tion.' The  penis  is  an  evertable  sack,  provided  with  a  retractor 
muscle.  The  ** Patronenstrecke,**  or,  as  we  have  termed  it,  the  epi- 
phallus,  is  not  evertable,  and  has  no  retractor  muscle ;  its  function 
being  merely  to  gather  the  spermatozoa  into  packets  or  spermato- 
phores :  and  it  is  strictly  homologous  with  the  lower  portion  of  the 
vas  deferens  of  ordinary  snails.  In  the  vast  majority  of  snails  in 
which  the  vas  deferens  is  modified  into  an  epiphallus,  it  occurs  in 
connection  with  a  normally  developed  penis,  as  in  fig.  14,  PI.  XIV. 
In  Arion,  Aphallarion,  Prophysaon,  and  some  other  genera,  the  true 

*  Proc  Acad.  Nat.  Sci.  Phila.,  1892,  p.  388. 
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penis  has  been  lost,  and  the  epiphallus  directly  enters  the  atriom. 
In  theae  forms  the  vagina  assumes  the  function  of  an  evertable  penia, 
an  extraordinary  but  by  no  means  unparalleled  instance  of  change 
of  function. 

These  matters  are  here  dwelt  upon  somewhat  fully,  because  in  all 
former  American  work  on  slug  anatomy,  no  discrimination  whatever 
has  been  made  between  the  penis  and  the  epiphallus,  the  very  real 
and  important  morphologic  facts  involved  being,  therefore,  entirely 
ignored. 

The  most  prominent  general  feature  of  the  genitalia  in  the  three 
genera  is  the  crowding  of  the  main  mass  forward  into  the  anterior 
half  of  the  body-cavity. 

GENERIC   CHARACTERS. 

The  three  genera  of  Arionidct  mentioned  above  are  seen  by  the 
foregoing  general  description  to  present  many  common  features  io 
their  digestive  and  generative  organs,  showing  them  to  be  nearly 
allied.  Their  main  differential  characters  are  shown  in  the  follow- 
ing analysis : 

I.  Respiratory  pore  anterior,  the  genital  orifice  below  it  No 
caudal  mucus  pore.  Back  rounded  in  adults.  Stomach  extend- 
ing back  of  posterior  loop  of  intestine.  No  penis,  an  epiphallus 
replacing  it ;  ovotestis  widely  separated  from  the  albumen  gland, 
situated  in  the  cavity  of  tail,  behind  the  stomach  (see  PI.  XIII, 
tig.  3,  A,  horienm),  Grenus  Arion  F^niaaae. 

II.  Respiratory  pore  behind  middle  of  shield.  Genital  orifice  near 
right  tentacle.  A  caudal  mucus  pore.  Back  keeled,  at  least 
toward  the  tail.     Posterior   loop  of  intestine  behind   atomack 
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grooves,  deeper  toward  the  more  or  leas  distinct  caudal  mucus  gland. 
Mantle  oval,  about  one-fourth  as  long  as  the  entire  body,  finely 
granular,  the  respiratory  orifice  at  its  posterior  third  near  the  right 
edge.  Grenital  orifice  behind  the  right  eye  tentacle.  '  Orifice  of  the 
suboral  gland  very  broad.  Integument  scored  by  numerous  grooves, 
longitudinal  behind,  obliquely  descending  below  the  mantle  and  for 
some  distance  along  the  flanks.'  Sole  tripartite,  the  divisions  rather 
indistinct;  alcoholic  specimens  having  the  median  band  smooth, 
lateral  bands  finely  transversely  wrinkled. 

The  principal  internal  characters  of  the  genus  are  mentioned 
above.  The  extraordinary  modification  of  the  penis  is  fully  de- 
scribed below. 

Key  to  species  of  Arioliinax, 
a.  Mantle  free  anteriorly  for  about  one-third  of  its  length.     Penis 
with  terminal  retractor,  and  nearly  filled  for  its  entire  length  by 
the  invaginated  epiphallus ;  vas  deferens  not  enlarged, 

Columbiantis. 
aa.  Mantle  free  anteriorly  about  one-fourth  of  its  length.    Penis  hol- 
low, with  very  broad  retractor,  beyond  which  it  is  attenuated; 
vas  deferens  enlarged  into  an  epiphallus  external  to  the  penis, 
the  invaginated  portion  small.  Califomicus. 

A.  Colnmbianas  Goold.    Plate  XII,  fig.  2. 

Limojc  Columbianus  Gld.  in  Terrestrial  Moll.  U.  S.,  II,  p.  43,  pi.  66,  f.  1 
(1851);  U.  S.  Expl.  Exped.,  Moll.,  p.  3,  pi.  1,  f.  1  (1852);  Tryon,  Amer. 
Jour.  Conch.,  Ill,  p.  315  (1868). 

Ariolimax  Columbianus  Morch,  Malak.  Blatter,  VI,  p.  110  (1859).  W.  G. 
Binney,  Amer.  Joum.  Conch.,  I,  p.  48,  pi.  6,  f.  11-13;  Land  and  Fresh 
Water  8h.  N.  A.,  I,  p.  279,  f.  496-501,  (1869);  Proc.  Acad.  Nat.  Sci., 
Phila.,  1874,  p.  33,  pi.  2,  f.  B.  to  H ;  Terr.  Moll.,  V,  p.  231,  pi.  v,  f.  E  (denti- 
tion), pi.  xii,  f.  C  (genitalia) ;  Man.  Amer.  L.  Shells,  p.  98,  f.  58,  59,  «•  ,  61  ; 
Third  Supplement  to  Terr.  Moll.,  V  (Bull.  Mus.  Comp.  Zool.,  XIX,  No.  4), 
p.  211,  pi.  vi,  f.  A  (mottled  form)  and  f.  G  (penis). 

'  Mr.  Charles  Hedlej,  the  accomplished  Australian  student  of  mollusk 
morphology,  considers  the  oblique  surface  grooves  as  characteristic  of  the 
Aulacopoda  generally.  I  quote  this  passage  from  a  recent  letter :  "  Besides 
the  peOAl  grooves,  tail  pore  and  horn,  the  typically  developed  Aulacopod  has 
a  keeled  tail  and  oblique  secondary  grooves.  The  pore  may  be  lost  by  de- 
feneration, so,  too,  may  the  oblique  grooves ;  and  the  keeled  tail  may  become 
flattened.  Nevertheless,  both  are  typical  characteristics,  and  deserve  mention 
in  the  diagnosis.  Again,  the  Holopoda  have  long  tapering  eye  tentacles,  with 
balboos  tips,  but  the  Aulacopoda  have  shorter  cylindrical  tentacles,  less  bulb- 
ous at  Up  and  set  wider  apart.  *  * 

There  can  be  no  doubt  that  the  features  mentioned  by  my  friend  are  of  very 
frequent  occurrence  in  the  AvlacopodOy  while  they  do  not  occur  in  Holopoda ; 
bat  they  are  not  invariable,  the  pedal  grooves  being,  I  believe,  the  only  strictly 
diagnostic  external  character  of  the  group. — H.  A.  P. 
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Aruftimajc  (Mtrnkianm  ft^rma  iyfncus  Cockerdl,  NactiliM,  V,  p.  81  (IWl)- 

Ari<4imax  Coiumbianu$  forma  tmaculatus  CklL,  NmoUloi,  V,  p.  31.  BiiUMV, 
Third  8appl.  to  Terr.  Moll.,  V  (BuU-  Mas.  Comp.  Zool.,  X1XNo.4).|>.  SI, 
pi.  tL  f.  A. 

Ariolimajc  Columbianus  forma  niger  Ckll.,  Nmotilos,  V,  p.  32. 

ArurJimax  iuhsp.  CaliJ amicus  formia  wtaculmius  Ckll.,  Naotiliis,  \%  p.  31  (fool 
note). 

Ariolimary  Coiumbi4xnus  rar.  stramimnu  HemphilL  Naotilm,  IV,  p.  130 
(Feb.,  1891). 

GEOCiRAPHic  DigTRiBCTiox. — British  Columbim  (J.  H.  Keen)  ; 
Victoria  (H.  F.  Wickbam);  Washington,  at  Taooma,  aod  North 
Bend,  about  25  miles  east  of  Seattle  in  the  footrhilla  of  the  CascMie 
Mts.  (P.  B.  Randolph) ;  Nesquallr  (Case) ;  Disooverj  Baj.  PugH 
Sound  (Dyes) ;  San  Juan  Island  (Hemphill)  ;  California,  at  8l 
Helena,  Napa  Co.  (Hemphill) ;  Sauu  Cruz  Island  (Hemphill,  rar. 
draminnu). 

Color  of  alcoholic  examples  a  lighter  or  darker  shade  of  reddisb- 
brown,  or  sometimes  ochraceous.  Foot  margin  without  dark  verticil 
lines  (see  descriptions  of  varieties). 

Melanistic  form  :  Color  of  alcoholic  specimens  a  slightlj  reddi^ 
brown,  marked  with  large,  irregular  scattered  black  spots  along  the 
side^,  and  with  a  rounded  black  spot  on  the  mantle  behind  the  middle 
In  some  specimens  the  spots  on  each  side  coalesce  into  a  large,  irreg- 
ular black  area. 

Anterior  third  of  mantle  free. 

Jaw  (PI.  XIV,  fig.  10)  with  13  to  17  ribs  and  ribleta,  whidi  som- 
times  do  not  denticulate  the  basal  margin ;  but  there  is  vmriatioB  b 
this  respect.  Teeth  about  as  in  A,  Caiifonnctu  (9.  v.),  but  the  outer 
laterals  have  less  lengthened  cus|)s,  and  there  are  rather  fewer  bi- 
ill  ouler  marifiDals.     li%e  AiSkmiom  bet wt ecu  the  teeth  of  tiv 
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inner  body,  which  extends  to  the  external  orifice,  where  it  terminates 
in  a  penis-papilla  (fig.  9,  P.  papilla).  This  internal  body  consists 
of  a  fleshy  cylindrical  tube  (fig.  9,  epL)  en- 
veloped by  a  very  thin-walled  and  minutely 
corrugated  outer  tube  (fig.  9,  sheath  of  epi.). 
This  structure  we  can  only  interpret  as  an 
introverted  epiphallus,  which  has  extended 
entirely  to  the  proximal  opening  of  the  penis, 
carrying  the  penis-papilla  at  its  summit. 
This  will  be  more  clearly  seen  in  the  annexed 
diagram.  The  clearer,  because  less  ad- 
vanced, penial  morphology  of -4.  Calif ornicus 
bears  out  this  view  of  the  structure  in  A. 
Columbiamis^  which  is,  moreover,  more  read- 
Diagram  of  the  penis  of  ily  ^^  '°  ^^^  preparations  than  in  the  flat 
Ariolimax.  v.  d,  yas  def-  figures,  necessarily  complicated  by  lines  to 
:^iphkn^'':  'pT^t  «»>«^  the  ducts  and  layers  of  tissue  not 
rated  penis  papilla,  ele-  visible  from  the  outside' 
r«te™.l'ol,^nW"p^  The  female  side  shows  a  rather  long  vagi- 
nis.  na,  provided  with  a  broad,  split  retractor 

muscle,  inserted  high.   Spermatheca  situated  high,  on  a  short  duct. 
Other  organs  call  for  no  special  remark. 

A,  Columbianus  is  a  dimorphic  species  in  most,  perhaps  all,  local- 
ities. There  is  a  unicolored  form,  and  one  more  or  less  heavily 
spotted  or  blotched  with  black.  This  maculated  form  has  received 
the  name  '*  forma  maacUUiis  **  Ckll.  It  is  in  no  sense  a  true  variety 
or  subspecies  but  merely  a  "  form,"  comparable  to  the  glaueua  form 
of  the  dimorphic  Papilio  turnits. 

Cockerell's  ** forma  niger  "  was  described  from  one  specimen  in 
which  the  black  blotches  had  coalesced,  upper  surface  entirely  black 

^  A  similar  penial  structure  has  very  recently  been  described  and  figured  by 
Charles  Hedley  in  the  epiphallogonous  genus  Xanihomelon  of  the  Helicidag, 
In  A".  fodinalU  Tate  ana  X,  Adcockiana  Bednall,  a  tube  occupies  the  penis 
cavity.  •'  This,"  writes  Hedley,  **  I  interpret  with  some  hesitation  as  an  in- 
vaginated  epiphallus,  of  which  the  distal  end  has  grown  to  the  atrium  wall, 
and  which  has  drawn  after  it  into  the  penis  sac  both  vas  deferens  and  the 
retractor"  (see  Hedlejr^s  anatomical  appendix  to  Professor  Ralph  Tate's 
report  on  the  Mollusca  of  the  Horn  Expeaition  to  Central  Australia). 

No  such  structure  has  been  described  before ;  and  we  are  disposed  to  accept 
Hedley's  ingenious  interpretation  of  the  morphologic  problem.  In  XarUho- 
melan  the  invaginated  epiphallus  is  attached  at  the  proximal  end  of  penis  sac. 
This  is  not  the  case  with  Arioliviax^  in  which  the  invaginated  structure  is  to 
that  extent  clearer. 
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from  the  humid  British  Columbian  region,  in  which  melantsm  is  of 
common  occurrence  in  snails,  birds  and  mammals.  In  a  eeriea  of 
several  hundred  examples  we  find  great  variation  in  the  extent  of 
the  black  marking. 

We  hazard  little  in  assuming  that  '*A.  Califomieui  forma  uruwu/o* 
tus*'  Ckll.  is  identical  with  the  spotted  form  of  ColumbianuM^  and  has 
nothing  whatever  to  do  with  the  true  A.  CalifomieuM  Cooper.  Like 
a  good  many  *'  varieties"  of  slugs,  this  b  '*  such  stuff  as  dreams  are 
made  of." 

We  have  opened  numerous  spotted  Califomian  Ariolimate$,  and 
found  them  invariably  to  have  the  extremely  characteristic  genitalia 
of  Columhianus.  Proof  that  a  spotted  form  occurs  in  the  other  specie* 
is  lacking. 

A.  Colambianiu  var.  stramineiu  Hemphill.    PI.  XII,  fig.  1. 

Alcoholic  specimens  clear,  light  buff.  Length  59;  greatest  breadth 
(across  shield)  19;  greatest  width  of  sole  15  mm.  Genitalia  as  io 
typical  A,  colwnlnanus. 

Habitat :  Santa  Cruz  Island,  California. 

The  specimen  figured  is  one  of  Hemphill's  originallot. 

A.  Califoraieas  Cooper.    PI.  XIII.  figs.  5,  6 ;  PI.  XIV,  figt.  li-16. 

Ariolimax  Calif ornicus  J.  G.  Cooper,  Proc  Acad.  Nat.  Set.  Phila.,  1871; 
p.  146,  pi.  3,  f.  D,  1-3.  W.  G.  Binney,  Proc  Acad.  Nat.  M.  Phik.,  1874.  p. 
83 ;  Am.  Lye,  N.  Y.^  X,  1873,  p.  «97  ;  Terwsst.  Moll.,  V.  p.  232,  pi.  t,  fiff.  F 
(dentition),  and  pi.  xii,  f.  D  (genitalia) ;  Man.  Amer.  Land  Sh.,  p.  99  C  Ct, 
63;  Third  Suppl.  Terr.  Moll.,  V  (Bull.  M.  C.  Z.^  XIX,  No.  4).  p.  211, pL  ▼. 
f.  £  (living  animal)  and  f.  H  (penU).  Simroch,  NoTa  Acta  Aoaa.  Omb.  Laop. 
Carol.  Germ.  Nat.  Cur.,  LVI.  1891,  p.  365,  pi.  7  [xr],  f.  9-U ;  Mmlak.  BKft* 
ter  (n.  F.)  XI.  pi.  1,  f.  5.  6. 
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The  tfaDsitioD  to  margiDals  is  extremely  gradual ;  the  latter  being 
at  first  as  described  above  (fig.  6,  at  24,  26,  46),  but  about  20  at  the 
outer  edge  of  radula  are  of  the  form  shown  in  fig.  6,  with  distinct  ecto- 
oones,  and  the  short,  Helicid  form  of  basal  plates  of  other  ^nonu^ce. 

Grenitalia  (PI.  XIV,  fig.  14)  somewhat  as  in  A,  ColumhianuB.  The 
i  and  9  orifices  are,  as  Binney  has  remarked,  hardly  united  in  an 
atrium  (see  figure).  The  penis  is  fleshy,  with  plicate  inner  walls, 
and  its  retractor  is  short  and  fleshy,  as  in  Columbianus,  but  is  ex- 
tremely broad.  The  epiphallus  (epi.)  is  very  stout,  nearly  as  large 
in  calibre  as  the  penis  in  sexually  mature  specimens.  Further 
downward  it  becomes  very  small  again,  approaches  the  penis,  follows 
it  to  its  apex,  turns  in  (fig.  15,  enlarged  view  of  apex  of  penis)  and 
is  introverted  and  invaginated  therein  for  some  distance,  nearly  as 
far  as  the  insertion  of  retractor  muscle  (fig.  16,  distal  end  of  penis 
opened,  showing  the  invaginated  epiphallus).^ 

The  female  organs  are  as  usual,  except  that  there  is  a  broad,  stout, 
fleshy  vaginal  retractor  muscle  inserted  near  the  base  of  vagina.^ 

It  will  be  seen  that  this  species  shows  a  less  advanced  stage  of 
penis  structure  than  A,  ColumbianuSy  although  of  the  same  kind. 
The  very  stout,  low,  vaginal  retractor  is  also  a  diagnostic  feature. 

INSUFFICIENTLY   KNOWN   ARI0LIMACE8. 

Ariolimax  Columbiana  var.  Hecoxi  Wetherby  (Some  Notes  on 
American  Land  Shells,  p.  6)  from  Santa  Cruz,  California,  is  stated 
by  Wetherby  to  differ  from  A,  Columbianus  in  the  genitalia,  but  no 
characters  whatever  of  the  new  form  are  mentioned.  Binney 
(Manual  American  Land  Sb.,  p.  103)  apparently  endorses  the  spe- 
cific value  of  the  form  ;  but  beyond  stating  that  it  has  about  HO.1.60 
teeth  (^Columbianus  varying  from  56.1.56  to  67.1.67),  with  about  16 
laterals,  he  gives  no  characters.  The  form  has  been  mentioned  in 
various  lists,  etc.,  by  Cockerell  and  the  senior  author  of  this  paper, 
but  in  the  entire  absence  of  diagnosis  it  can  have  no  standing,  and 
had  better  be  dropped  until  described.  We  have  not  seen  specimens, 
nor,  in  fact,  any  specimens  of  the  genus  from  Santa  Cruz. 

Ariolimax  Costaricensis  Cockerell,  Annals  and  Mag.  Nat.  Hist.  (6), 
VI,  1890,  p.  279,  described  as  a  sub-species  of  A.  Califomicus,  from 

*  The  slender  distal  end  of  the  penis  has  been  erroneously  described  as  a  <*  fla- 
gellain''  by  Binney,  "  Blindschlauch  "  by  Simroth ;  both  overlooking  the  fact 
that  the  epiphallus  runs  up  to  its  apex,  as  shown  in  our  figure  15. 

^Binney  (Man.  Amer.  Land  Sh.,  p.  100)  calls  the  structure  a " vaginal 
prostate,"  overlooking  the  easily  ascertainable  fact  that  it  is  composed  of  solid 
muscalar  tissue,  similar  to  that  of  the  penis  retractor.  All  Ariolimaces  have 
vaginal  retractors,  and  at  times  invert  and  protrude  the  vagina,  like  a  penis. 
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alcoholic  specimens  in  Brit.  Mus.  The  onlj  diagnostic  words  of 
Cockerell's  description  are  the  locality,  "  Costa  Rica."  The  other 
characters  mentioned  in  the  description  are  common  to  Columbianus 
and  some  Califamieus,  Measurements,  etc,  as  given  therein,  look 
well  on  paper,  but  every  practical  limacologist  knows  them  to  be 
merely  an  empty  form.  We  consider  Costarieemis  as  probably  a  good 
species,  on  account  of  its  locality  (if  correct),  but  a  diagnosis  is  still 
wanting. 

6eno«  APHALLABIOH  P.  A  V.  (n.  g.). 

External  characters,  jaw,  radula  and  digestive  tract,  shell,  and 
general  internal  topography,  as  well  as  female  genitalia,  aa  in  Ario' 
Umax;  penis  (and  iU  retractor)  eampleiely  wanting,  a  small  and 
short  epiphallus  lying  in  its  place  ;  right  eye  retractor  pasaing  to  the 
left  of  the  genitalia. 

We  institute  this  new  group  for  a  large  slug  like  Arion  and  iVo> 
phy$aon  in  the  toul  lack  of  a  penis  and  its  appendages,  and  like 
Ariolimax  in  the  other  essential  features,  internal  and  external,  ex* 
oept  the  disposition  of  the  eye-retractor  mentioned  above. 

In  view  of  the  high  development  and  complicated  structure  of  ths 
penis  in  Ariolimax^  the  strength  of  its  retractor,  the  large  aixe  and 
extraordinary  introverted  character  of  the  epiphallus,  we  can  hardlr 
refuse  generic  rank  to  a  form  differing  so  radically  aa  this  one.  Tht 
anterior  position  of  the  genital  foramen  in  Aphallarum^  the  poste* 
rior  position  of  its  breathing  pore,  and  the  anterior  ovoteatia,  preswd 
against  the  base  of  the  albumen  gland,  deny  to  our  slug  entrance  into 
Arion ;  and  in  the  genus  Prophymon  the  whole  internal  topographj* 
as  well  as  the  type  of  digestive  system  is  profoundly  diflerent. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  349 

Mr.  Button  writes  of  the  living  animal  as  follows :  "  He  has  a 
way  of  occasionally  raising  up  the  mantle  over  the  respiratory 
orifice,  as  shown  in  the  sketch,  which  is  characteristic. .  The  follow- 
ing are  some  measurements  of  a  very  large  specimen :  Length,  over 
all,  when  extended,  7  inches;  width,  i  in.;  height,  i  in.;  length  of 
tentacles,  }  inch.  The  color  is  the  same  throughout,  shield  included, 
being  an  olive  brown." 

Figures  4  and  5  of  Plate  XII  were  drawn  from  sketches  of  the 
living  animal  furnished  by  Mr.  Button.  Fig.  3  represents  an  alco- 
holic specimen,  dorsal  view. 

Jaw  with  10  to  12  ribs  (PI.  XIV,  fig.  11).  Teeth  as  in  Ariolvnax 
Califomicus,  but  the  outer  laterals  and  marginals  have  the  cusps 
shorter,  less  thorn-like,  and  there  are  rather  fewer  bicuspid  outer 
marginals. 

General  characters  of  the  digestive  system  (PL  XIII,  fig.  4)  as  in 
Ariolimax  Columhianua;  but  the  ascending  gut  from  posterior  loop 
passes  under  the  stomach  (instead  of  over  it)  and  the  descending 
gut  from  anterior  to  posterior  loop  makes  one  spiral  turn  less  than 
in  that  species. 

Genitalia  (PI.  XIV,  fig.  12)  lying  in  the  body-cavity  like  that  of 
Ariolimax,  Penis  absent,  the  epiphallus  (epi.)  small  and  short. 
Vagina  very  long,  strong,  with  plicate  internal  walls,  and  provided 
with  a  band  of  retractor  fibers.  Spermatheca  large,  of  irregular 
shape,  on  a  short  duct. 

Oakland,  California  (Fred  L.  Button !). 

EXPLANATION  OF  PLATES. 
Plate  XII. 

Fig.    1.  Ariolimax  Columbianus  stramineus  Hemph.,  lateral  view  of 
an  alcoholic  specimen. 

Fig.    2.  Ariolimax  Columbianus  Old.,  lateral  view  of  an  alcoholic 
specimen  of  form  macuhius,  from  Tacoma,  Washington. 

Fig.    3,  Aphallarion  Buttoni  Pils.  &  Van.,  dorsal  view  of  an  alco- 
holic specimen  of  average  size. 

Fig.  4, 5.  Aphallarion  Buttoni  Pils.  &  Van.,  lateral  view  and  dorsal 
outline  of  a  large  living  individual  in  motion,  drawn  from 
sketches  by  Fred.  L.  Button. 
All  figures  natural  size. 
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Plate  XIII. 

Fig.    1.  AHolimax  Columbians  GId.   Generml  view  of  Tiseerm,  tbe 

upper  iDtegument  removed,  Tucera  turned  aside,  and  penu 

lifted  from  iu  normal  poation  acro«  saliTary  glands  aiwi 

crop. 
Fig.    2.  A,  Columbinnw.    Dige«tire  tract,  the  saliyanr  glands  and 

liver  removed ;  albumen  gland  remaining  in  place. 
Fig.    3.  Arion  fuMen^U  F^r.  (specimen  from  New  Bedford,  Msmil). 

Digestive  tract,  the  liver  ranoved ;  also  showing  poatioo 

of  the  ovote^tis. 
Fig.    4.  Aphaihrion  Bnttoni  P.  A  V.  Digestive  tract,  tbe  salivary 

glands  and  liver  removed. 
Flgi.  5,6.  Ariolimax  Caiifomietu  Cooper.     Dentition. 

Plate  XIV. 


Fig.    7.  Ariolimax  Columbianus  Gld. 

Fig. 

Fig- 


Genitalia  of  an  anioolof«d 
specimen. 

8.  Ariolimax  Columbianus  Gld.  Lower  portion  of  the  genitalis 
of  a  black-spotted  specimen. 

9.  Ariolimfix    Columbianus  Gld.     Vagina  and  penis  opened, 
the  latter  showing  invaginated  epiphallus  (epL),  ita 
tore  shown  by  dotted  lines. 

Fig.  10.  Ariolimax  Columbianus  Gld. 
Fi>?.  11.  Aphallnrion  Bnttoni  P.  A  V. 
Fig.  12.  Aphall^irion  Buttoni  P.  A  V. 
at  epi. 


Jaw. 
Jaw. 
Genitalia,  epiphalk 
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8TH0P8I8  OF  THE  POLAB  HABE8  OF  KOBTH  AMERICA. 

BY  SAMUEL  N.  RHOADS. 

Owing  to  the  extreme  scarcity  of  specimens  of  skins  and  skulls^ 
with  reliable  data,  of  our  American  Polar  Hares  in  the  museums  of 
this  country  or  of  the  Continent,  no  attempt  has  yet  been  made  to 
study  this  group  in  a  comprehensive  way.  To  this  fact,  together 
with  the  prevailing  opinion  that  the  Arctic  representatives  of  our 
land  mammal  fauna  retain  their  specific  constancy  throughout  the 
breadth  of  their  habitat,  the  animals  which  form  the  subject  of  this 
paper  owe  the  neglect  and  consequent  misconception  of  their  rela- 
tionships which  have  so  long  existed. 

Having  occasion  to  identify  a  summer  specimen  of  Polar  Hare 
from  Alaska,  recently  presented  to  the  Academy  of  Natural  Sciences 
of  Philadelphia  by  Dr.  Benjamin  Sharp,  I  was  led  to  a  critical  ex- 
amination of  the  series  in  our  museum.  The  subject  proved  of  so  much 
interest  that  I  secured  the  loan  of  some  specimens  from  the  Smith- 
sonian Institution,  which  finally  led  to  a  general  correspondence 
with  collectors  in  this  country  and  in  England,  and  the  examina- 
tion of  a  series  of  skins,  skulls  and  alcoholic  specimens  of  American 
Polar  Hares,  representing  over  thirty  individuals,  together  with 
about  fifteen  specimens  of  Siberian  and  Swedish  Polar  Hares.  Be- 
sides these,  I  secured  data  from  correspondents,  which  covered  the 
examination  of  nearly  thirty  more  specimens,  more  than  half  of 
which  were  American  species. 

Especial  mention  is  due  to  the  courtesy  of  Messrs.  Goode  and 
True  of  the  Smithsonian  Institution,  for  their  liberal  assistance  in 
the  loan  of  their  specimens  and  furnishing  of  data.  To  Mr.  Outrani 
Bangs  I  am  indebted  for  a  most  valuable  set  of  Newfoundland  spec- 
imens and  the  use  of  a  set  of  drawings  of  the  type  skull  of  L,  a. 
bangd,  executed  by  Mr.  Blake.  Messrs.  Walter  Faxon  of  the 
Museum  of  Comparative  Zoology,  William  De  Winton,  of  the  Brit- 
ish Museum,  and  Ludwig  Kumlien,  of  Milton  College,Wisconpin,  have 
also  furnished  me  with  timely  aid  in  the  loan  and  examination  of  speci- 
mens and  the  use  of  private  field  notes  and  references  to  literature. 
The  illustrations  on  plates  VI,  VII  and  VIII,  are  reproductions  of  an 
exceptionally  fine  set  of  photographs  made  by  H.  Parker  Rolfe,  of 


352 


PROCEEDIXG9  OF  THE  ACADEMY  OP 


[1H96. 

Philaiielphia.  Plates  IX  and  X  coDtaio  figures  of  the  tjpe  $kull  of 
L,  a.  6*ifi^' drawn  by  Mr.  J.  H.  Blake  of  Boaton.  The  remaiaing 
ligures  on  Plate  X  were  drawn  by  myself. 

Although  the  series  of  specimens  which  I  was  enabled  to  bring 
together  fur  study  is  much  larger  than  any  yet  examined,  it  is  Terr 
deficient  in  examples  from  certain  parts  of  America,  especially 
BatiBn  Land,  the  Arctic  Archipelago  and  the  interior  of  Britisb 
America.  On  this  account  some  of  the  opinions  advanced  in  this 
paper  may  be  found  to  need  revision,  but  it  is  believed  that  sufi- 
cient  material  has  been  examined  to  estjdilish  the  main  condusioos 
arrived  at,  and  also  to  indicate  the  direction  in  which  our  farther 
iuvestigations  of  these  mammals  should  be  turned. 

HLSTORT  AND  50)l  E5CLATURE. 

Owin^  to  the  confusion  of  some  authors  as  to  the  difference  be- 
tween the  European  and  American  Polar  Hares,  it  will  be  neces- 
sary first  to  briefly  outline  the  nomenclature  of  the  former. 

Linnaeus,  in  the  tenth  edition  of  the  SfHewui  Saiurtt^  was  the 
fir^  author  to  impose  a  tenable  name  upon  the  Polar  or  Arctic 
Hare  of  Europe,  the  Ltpiu  albus  of  Brisson.  He  gave  it  the  name 
L^pus  timidtu^  including  under  that  title  both  it  and  the  Commoa 
Hare,  Lrpus  europctw  Pallas.'  Pallas,  in  177d,  in  distinguishing 
l>etween  the  two,  not  only  gave  a  new  name  to  the  Common  Hare, 
but  renamed  the  Polar  Hare,  Lefnu  rarialnlis*  and  by  this  name  il 
has  ^ince  been  known  to  most  authors. 

The  description  of  Linnje'js  unmistakably  refers  in  all  particnlan 
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tween  it  and  the  hares  of  North  America.  A  careful  consideration 
of  the  question  induces  me  to  adopt  the  Scandinavian  animal  as 
the  type  of  L,  timidus,  from  the  fact  that  Linnaeus'  conception  of 
the  Arctic  Hare,  when  he  wrote  his  original  diagnosis,  was  based 
primarily  on  those  frequenting  the  localities  near  his  Swedish 
home.* 

Captain  John  Ross  was  the  first  author  to  publish  a  description 
tind  new  name  for  the  American  Polar  Hare.*  Owing  to  the  fact 
that  he  gave  this  animal  the  name  "  Lepus  ardicua  Leach,"  and 
that  Leach,  a  few  pages  further  on,  names  and  describes  the  same 
specimen  as  **  Lepus  gladalis"*  some  confusion  of  synonymy  has  re- 
sulted. Owing  to  the  scarcity  of  the  work  in  which  these  descrip- 
tions occur,  and  to  make  the  status  of  the  case  more  clear,  they  are 
herewith  given.'' 

Later  authors  recognized  the  American  Hare  as  distinct  from  the 
European,  but  none  of  them,  until  Gray,  in  1843,  used  the  name 
<irclieu8  for  it,  but  adopted  Leach's  later  name,  glacialis.^  In  1877, 
Dr.  J.  A.  Allen  revived  Ross'  name  on  account  of  the  priority  of 

*  Linnseus*  1758  description  refers  to  Fauna  Suecica,  1746,  No.  19,  p.  8. 

•Roes'  Voy.,  1819  (2(1  [octavo]  ed.).  Appx  IV,  p.  151  (Written  by  Ross). 

•Ibid,  p.  170  (Under  caption  :  **  Desc.  N.  Sp.  Anim.,  Discov.  *  *  *  in 
Arc.  R^.  by  Dr.  W.  E.  Leach  ")• 

^  Ross'  description  (p.  151, 1.  c)  is  as  follows  : 

**  Genus  Lepus  {Hare). 

*' Species  Lepus  arcticus  Leach.  The  only  one  of  this  species  was  shot  in 
lat.  73°  37^,  on  the  west  side  of  the  Straits.  It  was  nearly  the  same  size  as 
Lepus  timidus  (the  common  Hare)  ;  the  body  was  white,  except  that  a  few 
solitary  black  hairs,  longer  than  the  rest,  were  dispersed  over  every  part  and 
which  appeared  to  be  rapidly  coming  away ;  the  tips  of  the  ears  and  the  short  • 
hairs  within  the  ears  were  black ;  tail  short  and  white.  It  was  shot  on  the 
first  of  September.  Another,  shot  by  a  Master  of  a  Whaler,  in  May,  at  Hare 
Island  [Greenland?],  differed  very  Uttle  from  the  above.  Dr.  Leach  thinks 
it  to  be  very  distinct  from  the  common  White  Hare  of  Scotland  ( Lepus  alfms 
Brisson)  and  equally  so  from  the  Lepus  variabilis  Pallas.  See  Appendix  No. 
V." 

Ross'  reference  to  **  Appendix  No.  V,"  is  a  mistake,  as  Leach's  descrip- 
tion comes  in  the  latter  part  of  appendix  IV,  page  170.     It  reads  as  follows : 

"Genus  Lepus  oi Authors  (Hare). 

*'  Species  Ginciaiis.  Albus,  vertice  et  dorso  pilis  nigricante  fuscis  albo  fas- 
ciatis  sparsis,  coUo  lateribus  nigricante  abloque  mixtis,  auribus  apice  extremo 
nigris. 

"This  animal,  which  will  neither  agree  with  the  Lepus  albus  of  Brisson 
nor  the  Lepus  variabilis  of  Pallas,  both  of  which  are  now  before  me,  is  of  the 
size  of  the  common  Hare  (Lepus  timidus  and  of  a  white  color.  The  back  and 
top  of  the  head  are  sprinkled  with  blackish-brown  hair  which  is  banded  with 
white;  the  sides  of  the  neck  are  covered  with  hairs  of  the  same  color,  inter- 
spersed with  white.  The  extreme  tips  of  the  ears  are  tipped  with  black,  in- 
termixed with  white ;  th«  insides  of  the  ears  have  a  few  black  hairs  mingled 
with  the  white. 

"  I  am  sorry  that  the  skeleton  (which  would,  in  all  probability,  have  fur- 
nished a  good  specific  distinction)  was  not  brought  home.'' 

•See  Baird,  Mam.  N.  Amer.,  1857,  p.  577  (foot  note). 
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pii|j:iiig  of  hU  description  of  arcticu$.  Dr.  Alleo  farther  gmre  ! 
M>^  credit  fur  this  name  and  was  induoed,  by  the  difficult j  of  ape* 
ctficallj  separatiog  the  Aiuerican  from  the  European  Hare^  to  ooo- 
^tute  the  former  a  "  variety  "  of  the  latter,  so  as  to  make  it  aCand 
iriuoQiially,  Lepus  timidus  artiirus  (Leach).  As  I  hare  already 
attempted  to  show*  our  Americao  forms  are  quite  diatiuci  from 
thode  of  Europe,  and  the  most  proper  formula  for  typical  aretieuM 
north  of  Baffin  Land  is  LepuM  arHieus  "  Leach  **  Roea.  In  the 
same  paper  I  have  described  two  new  forms,  Lepus  aretievs  bamfti, 
representing  the  dark  southeastern  race  of  ardieui^  and  Lepm§ 
ftatHlandicuf,  a  strongly  characteriied  species  which  appears  to  be 
peculiar  to  Greenland  and  Grinnell  Land.  To  these  i^  now  added 
a  fourth,  Lepiu*  Uchuktschonun  (Nordquist),  from  the  weat  ooaat  of 
Alaska. 

A  skin,  without  skull,  feet  or  limbs,  from  near  Great  Slave  Lake, 
N.  W.  Territory,  dated  May,  1877  (No.  13,350,  Sm.  Inst),  and  in 
full  summer  pelage,  indicates  the  existence  of  an  interior  geograph- 
ical race,  so  much  lighter  in  color  than  L,  o.  6aii^n,  aa  to  indicate 
that  it  should  be  separated  under  another  name.  The  most  diligent 
search  in  this  country,  however,  has  failed  to  reveal  another  som- 
mer  skin  from  that  region,  and  the  condition  of  the  one  in  hand  does 
not  warrant  its  use  in  this  connection. 


(GEOGRAPHICAL  DISTRIBUTION  AXD  VARIATIOy. 

The  American  Polar  Hares  confine  their  habitats  very  doaeiy  to 
the  faunal  areas  designated  by  Dr.  J.  A.  Allen**  as  the  *  Barren 


1^!^*  ]  %hj'  ftAi.  «( ift^f  tM  iti  nut  AM:i.riitA.  S5& 

lilt  r«t(rrt>  ilraiiiA^  "f  ikt'  Msi'krnf  r  t.i  its  miMjth  in  UtiCu«le  67*. 
l\tr  <l:»iriKi:i  II  l«-i«vYffi  <frrat  l^rmt  IjiLr  mtu\  NuUli*  »  uDorrlain. 
Ii  .t  u.M\  im-  r<^;r«il««l  ti»  thr  YiA  ti  •irm>nA»'r  ftiiiihfir«c«AH  t«» 
K  :«L  -f  ..til   lUi.  lUhrm^' *^ji.  in  Ut.tmir  i-4i  N«.rti>  <>f  l^ii*  Unr, 

tl.r  r  ar  Ham-  i»  likrii  (•>  U  I  -uikI  hi  i^rrftirr  *»r  lr«i  altiiiMiaiicr, 
A*  f«r  a*  r\{'i  •rali'ii*  )iA\r  rrA«  tml  |  Kr  ItrrrnlAml  llarr.  ar- 
rv-r*lii..-  |p-  KAi'riri-ia.  Ai^-'i.ifU  thri*u«:li<Mil  that  munirT  III* 
■  •'•■pr\  «t.  -lit  «rn*  prolMiMT  rrfttri-t'ii  !••  t.'tr  ■•uthrrti  half  of 
<ffff«-rt  iaii.|.  tiiji  \*ir\  n^iiaili  •pi'l*  <••  li «  itxrti'rrn  MTtiiiD*  It  li 
ai«-  t  .li<l  "ti  tl«r  mr^l  -itr  ••!'  K^  l«r«i>li  t  ttaliliri  ami  Hall  IIaaid  10 
<trii,<.t.:  I^til  *  aiiil  >  n  thr  n'-rtl*r«p|  r«««»t  <>f  ttrr«'iiUiMl  id  Uti- 
l-.'lr  7  I  1  l«r  llaltin  l^inl  llarr.  m  ititi|'i>al  fitrm.  •iini|»ir«  ih« 

u>ri'«rti  iiB.f  .f  :).«-  lUrrrii  <frtMiti<l  Ta  ma  **(  ABieri.a.  nortli 
"(  .bM  .'Iff  7«>  ,  r  %•  :  it:  vr  ..f  A  la*ka  aDii  t!»«  kiat*i*.al  •  f  :rw ft. '*»m^%^%§ 
I'.a  •.'••}«rir«  '-fi.*!  ^-.At  \mr  yr  >y  \»i'*umily  rvwlrit  t^^l  l*i  ib^ 
I  1-  t?«  ra»i  f  II  .'la.'!.  |la«  ii.«  I  Hhiif  «tith  Haffiii  fjaii'l  Tb^ 
V' .mr  llan*  ;'*.'•  »  jtKrrii  .i.Nr-r  v^^i  Y  Hii<?*i>fi  lUy.  M  al 
rr^'ii  •ImU-*.  :r  a'>ii  1 1  i.»xiti.t«-  ai  •  iht  r  rat^  -  t  t  --'k  •^.  wl.iir  tbe 
•»  -wr  •  \!iB&jt.  •i««-i««  .Mtii|i««  |f,«  rrri.ait..i.|;  |*  rt*-  it*  "f  ib^ 
'    \   fctAAii  Ar  '.t      '  rai  |^  ••(  tf.t    I*   .ar  Ham  m  t*  r  t.    rth«r«i 

I'*  I  A '*•«-«  !  i;«^V'*|'i'-'  ^Bral.  :.  tn  .'"'.r*.*  aii^l  lU  •  il»«|«v|r« 
ar«-  '  ■  A  U«  ■  •  -  «•  .  itiiiff  r*r  •«!  «•  !ar  a*  tr  >  i  rr.alr  t  •  0'!t»r  rbar- 
a  tr  rv  a«  I  i.'«<i  ^I'.lr  I  iiM.ri'*  '  t  I*.  ■•  t^  rf«!  n^  !•>  D*  <r.  iMifirTrr. 
K  •  :  *  «  t  irr  .«  rr.  la:««i  «.!t.  I.' r  1  ar.a!i  r*  !  »  m^  •4b#ff  aninial  ft»nba 
.u' •'•.!.  ,;  ti.r  aanM-  an  A*  1 1.  I.'ir  i  i'.rvfi.r  i*  .r:ii.  «!  «rr  .t  it  orvrr 
•liM.  ^  a:t«i  f'-ru  ttioii  t->  \rrr<l  j'^a*  '!-'.«  praitfatit  iv'.a^nt  il« 
•  ••  'rr  r>  .At  t.*.r-u^ti  •  it  Miw  ifar  1:.  t!---i»-  •^'.itl  rrn  ar^  at  fil»rr« 
t'  «  a'.-«.i  -liiApivarf  { »?  a  •'  ^t  •..u^'i.cr  irAti-ti.  «r  hi«il  an  A* 
».  !"«r»;*     ffrr«f>  (.  i   «..?.   t!  r  fiiitff  »|iii«rb:.  t-IarkrvC    til 

r«4i.l  v*  «ii^i  N<  •?  '  :ii  iiaifl  anl  L  -ary  III  U»r  mt  d.  gtrnj 
vaMri  f  tf<c  f  trf.  T  «  hi  I7.«  itrU:.!  i.  .m.ii  •l.orr*  •<(  Alaaka.  ■ 
«»r «  :  •-..iirl  <  >!•!  \V  r !  I  t;*^  .t  •.  .b  •i  •  *.  i  :  r  mu  tuiuoirr  tlrrw,  lAir« 
|.*.fl        .  A4V       !   .!•  rA«'.r  fXf     K.f  ^'v  :  rf 

\\     -  r.    Br     ■   -' r     f      ■•%»•     \.     iij.fr     i.V     !f -r  .»ri|f:  h  »Y  tl  #  •  iff*©- 

t        9_m^r^    ■  u.  !' '  :•         ar    >:.•*      :.ar  sr'.r  r«  «it.<  h  ••rrrxi  t<' tr|» 
a'a  »     •    ■     :     i    *  ft    ■     .'•  I'    .ar   a    -r*    •■  .i  !f    m    ati     tf  cf    tt.»n  •*r* 

f  :».••:.•    '.f^  :  •       •        •  n-   fr    i  ••        •        it  .•  j.  -:    .t. .  a».»    Itat 

/•T\u   l"v<.t«  t»»   N   ^'Jj«     ••'      II     1  •    I.  i  ,  I*  ' 
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the  character  of  the  food  procurable  in  extreme  northern  localitiea, 
as  compared  with  that  of  the  more  southern,  has  been  a  factor  in 
the  development  of  the  slender  protruding  incisore.  In  northern 
Greenland,  plant-life  is  not  onlj  greatlr  reduced  in  size  and  num- 
ber of  species  from  that  of  Labrador,  but  the  difficultj  of  procuring 
it  is  enhanced  by  the  depth  and  long  continuance  of  the  snow  in  the 
former  locality.  For  manj  months  in  the  jear  the  Greenland 
Hare  must  subsist  entirely  on  dwarfed  plants,  which  it  uncoTCfs 
and  reaches  bj  scratching  awar  the  snow/*  while  the  Labrador  ani- 
mal is  living  without  exertion  on  the  twigs,  leaves  and  branches  of 
a  large  variety  of  bushes  and  shrubs.  The  character  of  the  diet  in 
each  instance  naturally  accounts  for  the  relatiTely  weaker  dentition 
of  the  northern  animal  and  we  may  believe  that  the  projecting  form 
of  incisor  was  the  outcome  of  the  needs  of  the  animal  in  rooting 
among  snow  and  stones  for  its  scant  repast.  To  insure  such  an  ar- 
mature the  arc  of  the  tooth  must  have  a  larger  radius  and  hence 
the  tooth  itself  a  greater  length,  bringing  its  root  farther  back  upon 
the  maxillary  than  the  sharply  curved,  perpendicular,  massive  form 
of  the  twig-eating  animal.  Again  we  see  how  the  projecting  form 
of  incisor  tooth,  meeting  its  opposing  member  at  a  triturating 
angle  of  45^,  must,  of  necessity,  have  a  greater  relative  vertical  re- 
sistance than  opposing  pairs  of  teeth  which  meet  on  the  same  plane 
or  at  an  angle  scarcely  appreciable.  As  a  result,  we  have  the  nai^ 
row,  deep  incisors  of  ^rvrnlandieus  and  the  long,  slender  premaxil- 
lary  and  ramus  enclosing  them.  By  this  means,  the  incisor  sulciM 
is  not  only  diminished  but  the  weakness  resulting  from  its  poascaaioa 
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to  rammer  mod  from  summer  to  winter  dren  is  rerj  small  in  the 
series  mvailmble,  mnd  tho«e  which  I  have  seen  appear  to  difler  in  tlie 
manner  of  moltinfi:  from  that  outlined  hj  Dr.  J.  A.  Allen  for  the 
American  Varying  Hare,  Lepus  amerieamis.^  An  adult  female, 
taken  at  Baj  St  George,  Newfoundland,  October  ]6th,  1895  (No. 
3,756,  Col.  of  £.  A.  A  O.  Bangs),  appears  to  be  undergoing  a  bleach- 
ing process  which  affects,  with  remarkable  uniformity,  every  part 
simultaneously.  There  is  no  ragged  appearance,  caused  by  the  prea. 
ence  of  |iatches  of  old  hair,  anywhere.  The  summer  fur  appears  to 
have  uniformly  about  half  fallen,  giving  place  to  a  growing,  but 
still  short,  under-fur  of  white,  which  will  speedily  lengthen  into  the 
mature  winter  fur.  The  feet  and  hinder  bases  of  ears  are  unmixed 
white.  The  leaden  gray  of  inner  flanks  and  lower  head  and  neck 
and  the  ashy-gray  head  are  little  changed  from  midrammer  shades^ 
but  the  whole  back,  sides  and  ears  are  about  two  shades  lighter 
throughout,  owing  to  the  disposition  of  the  old  over  fur  and  the 
outgrowth  of  the  new.  There  are  no  specimens  in  the  series  illua- 
t rating  the  style  of  spring  molt. 

In  general  terms,  the  spring  change  of  more  southern  American 
examples  consists  in  the  acquisition  of  black  ears,  a  tawny  gray 
heaii  and  dark  ashy-gray  upper  parts,  including  the  chin,  throat, 
neck  and  breast ;  the  feet  and  belly  are  also  more  or  lea  shaded 
with  gray  and  leaden  hues  but  the  greater  part  of  the  belly  and  tail 
remain  white.  This  diagnosis  applies  to  the  eastern  subspeciea,  JL 
ardicus  bangti,  and  in  great  measure  to  the  pallid  form  which  fre- 
quents the  southern  Barren  Grounds  west  of  Hudson  Bay.  In 
species,   L.  tsehukisehorum   of   Alaska  and  northeast  Siberia,  the 
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this  manoeuvre  as  often  as  its  pursuer  comes  nearly  within  gunshot. 
*  *  *  According  to  Indian  information,  the  Polar  Hare  brings^ 
forth  once  in  the  year  and  from  two  to  four  young  at  a  time." 

Respectiug  the  Greenland  Hare,  Captain  Koldewey  of  the  Grer- 
man-Arctic  Expedition  of  1869-70,  writes:"  "The  European  hare 
is  remarkable  for  its  long  and  rapid,  hasty  flight.  The  Greenland 
Hare,  on  the  contrary,  sits  as  if  nailed  down  in  its  rocky  refuge,, 
however  near  the  hunter  may  pass  to  him.  Sometimes  one  sees  the 
mountain  slopes  dotted  with  white  spots,  which,  from  their  motion- 
lessness,  might  be  taken  for  snow  ;  but  they  are  only  white  hares. 
They  are  about  the  size  of  our  own  hares,  but  their  flesh,  like  that 
of  the  Alpine  Hare,  is  insipid.  Hare  hunting  in  Greenland  often 
gives  rise  to  the  drollest  scenes.  Their  hearing  appears  to  be  even 
weaker  than  their  sight  Payer  once  stood  near  a  hare  which  was 
startled  by  repeated  firing,  but  had  confined  its  flight  to  a  few  steps. 
The  creature  was  nibbling  the  moss  quietly.  Payer  took  out  his 
sketch  book  and  drew  it  in  all  the  different  positions  which,  in  its 
uneasiness  at  the  conversation  and  laughter  of  his  companions,  it 
assumed." 

This  relates  to  the  hares  of  northeastern  Greenland.  H.  W. 
Feilden,  in  the  Appendix  to  Nares'  Voyage  to  the  Polar  Sea,  thus 
describes  the  Hares  of  north  Grinnell  Land  :  "  The  Polar  hare  was 
found,  though  in  scanty  numbers,  along  the  shores  of  Grinnell  Land 
and  its  footprints  were  seen  on  the  snow-clad  ice  of  the  Polar  Sea,. 
by  Captain  Markham  and  Lieutenant  Parr,  in  lat.  83^  10'  N.,  a 
distance  of  about  20  miles  north  of  the  nearest  land.  *  *  *  *  On 
February  14,  two  weeks  before  the  sun  reappeared  at  midday,  the 
temperature  minus  56^,  I  started  one  from  its  burrow,  a  hole  about 
four  feet  in  length,  scraped  horizontally  into  a  snowdrift.  I  have  no 
doubt  the  same  burrow  is  regularly  occupied,  as  this  one  was  dis- 
colored by  the  feet  of  the  animal  and  a  quantity  of  the  fur  was  sticking 
to  the  sides  ;  all  around,  the  hare  had  been  scratching  up  the  snow 
and  feeding  on  Saxifraga  oppodtifolia.  Even  where  exposed  to  the 
wind,  this  hardy  plant  had  delicate  green  buds,  showing  on  the  brown, 
withered  surface  of  last  year's  growth.  The  hare  does  not  tear  up 
this  plant  by  the  roots,  but  nibbles  off  the  minute  green  shoots. 
The  number  of  young  that  we  found  in  gravid  females  varied  from 
seven  to  eight,  which  is  much  in  excess  of  that  produced  in  Great 
Britain  by  Lepus  variabilis,  I'roiu  whicii  naturalists  have  found  dif- 


"Germ.  Arc.  Exp.,  Mercier's  tmnsl.,  1874,  p.  483. 
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posed  outer  faces.    Upper  incisors  rooted  on  the  inferior 

of  the  premazillaries.     Diameter  of  upper  incisor  wider  ihmn 

deep,  its  face  strongly  and  broadlj  grooved. 

la.  Nasals  compressed  and  narrowed  anteriorly ;  bony  palate 
longer  than  width  of  postpalatal  fossa ;  narrow  incij»ive 
foramina  terminating  opposite  anterior  alreolus  of  pm*  1 ; 
narrow  premaxillary  process  falling  short  of  hme  of 
nasal ;  breadth  of  rostrum  opposite  bases  of  ^F'l}  shorter 
than  distance  from  alveolus  of  pm.  1  to  alveolus  of  poste- 
rior incisor ;  total  length  of  adult  skull  never  exceeding 
100  mm.  (95  to  99  mm.),  molars  narrow,  rounded — 

arctints, 
lb.  Similar  to  la —  baug»i. 

Ic.  Nasals  broad,  equilateral,  flattened ;  bony  palate  shorter 
tliau  width  of  postpalatal  fossa ;  the  wide  incisive  fura- 
mina  reaching  nearly  opposite  base  of  EE.  _2;  broad  pre- 
maxillary process  reaching  to  or  beyond  base  of  na»al ; 
breadth  of  rostrum  equal  to  or  greater  than  distance  be- 
tween alveolus  of  pa>ii  and  the  base  of  corresponding 
secondary  incisor ;  total  length  of  adult  skull  always  ex- 
ceeding 100  mm.  (101  to  115  mm.)  ;  molars  very  broad 
and  angular —  UehukUehorum. 

II.  Jaws  prognathous ;  upper  and  lower  incisors  meeting  at  angles 
of  35  to  50  degrees.  Upper  incisors  rooted  on  the  anterior 
floor  of  the  roaxillaries.  Diameter  of  upper  incisor  deeper  thaa 
wide,  its  slender  sulcus  filled  with  a  functional,  indurated,  sifi- 
ate  cementum  approaching  the  consistency  of  enamelled  dentine 
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la.  Summer  fur :    ears  black ;   back  and  sides  dark  gray ; 

rump  blackish —  hangsu 

lb.  Summer  fur :  ears  grayish-black  ;    back  and  sides  hoary 

gray,  belly  and  vent  pure  white — (Interior  subspecies?) 

Ic.  Summer  fur :   ears  grayish-white ;  back,  rump  and  sides. 

white,  sprinkled  with  gray  arcticus. 

Id.  Similar  to  Ic —  grcenlandicus, 

II.  Size  very  large  ;   hind  foot  1}  times  as  long  as  ear  from  crown. 

Tail  dusky  above  in  summer.     Upper  body  fur  in  summer 

grayish  or  blackish-brown. 

2a.  Summer  fur :  ears  sooty  brownish-black  and  gray,  their 
posterior  margins,  white;  back  blackish  smoke-brown, 
becoming  grayish-brown  on  sides,  rump  darker — 

tschuktschorum. 

Genus  LEFUS  Linnaeus. 

Lepus  Linnaeus,  Systema  Naturae,  1758,  p.  57.  (Type  L.  timidus  L.) 

1.  Lepns  arotions  "  Leach  "  Ross.    Baffin  Land  Polar  Hare. 

Lepus  arcticus  Ross,  Roes'  Voy.,  8vo  ed.,  II,  1819,  appx.  iv,  p.  151.  Type 
from  lat.  73°  37^,  Baffin  Land,  southeast  of  Cape  Bo  wen. 

Lepus  f^iacialis  Leach,  Ibid  (Under  Chap.  *Descr.  N.  Sp.  Anim.  Disc,  in  Voy. 
to  Arc.  Reg.*),  p.  170.     (Same  type). 

Lepus  timidus  var.  arcticus^  J.  A.  Allen,  Mon.  N.  Amer.  Rod.,  1877,  p.  288 
(in  part). 

Lepus  arcticus  "  Leach  "  Ross,  Rhoads,  Amer.  Nat.,  1896,  p.  262. 

•  Oeographic  distribution, — Northern  Baffin  Land  and  the  Arctic 
Archipelago;  intergrading  southeastward  into  subspecies  bangsi, 
and  south-centrally  into  a  gray,  pallid  race. 

Habited, — Open  rocky  barrens  and  tundras,  preferring  in  sum- 
mer the  borders  of  thickets  ;  most  abundant  on  rocky  and  hilly  sea 
coasts ;  always  avoiding  the  shelter  of  trees  or  bushes,  but  retreat- 
ing to  rock  crevices  for  escape  from  an  enemy. 

Cohr. — Summer  pelage  white,  interspersed  over  back  more  or 
less  sparsely  with  long,  gray-black  and  brown-pointed  hairs,  but  not 
sufficiently  to  greatly  alter  the  prevailing  whiteness.  Ears  and  face 
grayer,  with  a  tawny  shade,  the  former  with  black  tips.  Winter 
pelage  pure  white  everywhere,  except  tips  of  ears,  which  are  black. 
Summer  pelage,  in  more  southerly  districts,  darker,  intergrading 
into  subspecies  bangai. 

Cranial  characters. — Total  length  of  skull  twice  the  greatest 
breadth.  Nasals  broad  and  flattened  posteriorly,  narrowed  and 
compressed  anteriorly,  their  greatest  breadth  2i  times  greatest 


364  PROCEEDINGS  OF  THE  ACADEMY  OF  [1896. 

length,  their  bases  reaching  behind  the  superior  prolongalioo  of 
premaxillaries.  Supraorbital  frontal  processes  widely  and  deeplj 
indented  posteriorly,  highly  and  broadly  arched  and  upraised  above 
the  frontal  plane.  Posterior  interorbital  constriction  tumid,  arched 
high  above  anterior  frontal  plane  and  wider  than  alveolar  length  of 
molar  series.  Upper  anterior  incisors  rooted  at  the  inferior  max- 
illo-premaxillary  sutures,  the  termini  of  incisor  roots  marked  by 
decided  lateral  osseous  convexities  of  the  rostrum.  Incisors  broader 
than  deep  (transverse  exceeds  the  longitudinal  diameter),  the  ante- 
rior upper  pair  each  deeply  and  widely  grooved  by  a  single  sulcus 
on  the  inner  face.  With  the  skull,  minus  mandibles,  resting  on  a 
plane,  horizontal  surface,  the  chord  of  the  arc  described  by  the  ex- 
posed incisors  is  vertical  and  the  radius  of  this  arc  is  about  one- 
eighth  (iV\f)  the  basilar  length  of  skull.*^  Lower  inciaors  rooted 
anterior  to  pm.lL.  Incisive  foramina  reaching  to  pm  _!,  suddenly 
broadening  and  then  contracting  at  base.  Palatal  bridge  longer 
than  width  of  incisive  foramina.  Palatal  foramina  opposite  divid- 
ing alveolus  of  second  and  third  premolars. 

For  measurements,  see  table,  pages  374,  375. 

General  remarks. — As  only  one  specimen  of  the  Baffin  Land 
Hare,  and  that  consisting  merely  of  head  and  neck  skin  with  the 
skull  of  a  young  adult  animal,  has  come  to  hand,  it  is  impo»ible  to 
furnish  a  description  and  measurements  of  typical  adult  ardietts^  aa 
compared  with  its  southeastern  subspecies,  bangtu  The  deKrip^ 
tions  of  older  authors  who  have  handled  summer  spedmena,  how- 
ever, agrees  substantially  with  the  above  diagnosis.  The  skull, 
which  was  taken  from  the  above  mentioned  skin  by  myself^  I  have 
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as  regards  the  hares  of  Baffin  Land.  This  [statement]  was  included 
in  my  mss.  of  Bulletin  No.  15  [1.  c]  and  crossed  out  by  the  final 
proof-reader,  leaving  my  bare  statement."  Mr.  Kumlien  brought 
four  specimens  of  Cumberland  Gulf  hares  to  the  United  States. 
One  of  these  (No.  12,946,  Sm.  Inst.),  a  skin  in  white  pelage,  lacking 
head,  is  the  only  one  remaining,  the  rest  having  been  lost  or  acci- 
dentally destroyed  by  fire  at  the  Wisconsin  University. 

No  other  Baffin  Land  specimens  being  discoverable,  we  are 
forced  to  rest  our  assumptions  of  the  cranial  characters  of  the  hares 
of  that  region  on  the  single  skull  which  has  come  to  hand.  The  ap- 
parent discrepancy  between  the  dark  color  of  this  summer  speci- 
men and  that  reported  by  Mr.  Kumlien  in  the  above  quotations  is 
explainable.  An  examination  of  the  itinerary  of  the  Howgate 
Polar  Expedition- shows  that  Mr.  Kumlien  was  absent  from  Baffin 
Land  between  the  6th  of  July  and  the  31  st  of  August,  which  more 
than  covers  the  short  period  in  which  the  Polar  Hares  of  that  lati- 
tude retain  their  full  summer  pelage.  The  "  gray  "  phase  noted  by 
him  was  the  intermediate  condition  of  molt.  Captain  Hall's  state- 
ment may  have  related  to  the  more  northern  form. 

Lepu8  arcticus  and  its  subspecies,  bangsi,  may  be  cranially  dis- 
tinguished from  timidua  of  Sweden  by  the  greater  relative  height 
and  breadth  of  skull  to  its  length,  by  the  upraised  anvil-shaped  su- 
praorbital processes  and  the  relatively  short,  broad  incisive  fora- 
mina. Taking  summer  specimens  of  southern  Sweden  and  Labra- 
dor, strictly  comparable  on  account  of  latitude,  the  external  charac- 
ters separating  arcticus  from  timidus  are  striking,  the  former  being 
dark  plumbeous-gray  above,  with  black  ears,  and  unicolor  white  tail, 
the  latter  rusty  brownish-black,  with  darker  ears  of  the  same  color, 
and  bicolor  gray  and  white  tail.  Typical  ardieus  undoubtedly  re- 
sembles closely,  in  summer  pelage,  the  hare  of  North  Greenland,  L. 
^rcenlandieus. 

Specimens  examined. — Baffin  Land,  Niatilik,  1  head  and  neck 
skin,  with  skull.     Interior  form,  N.  W.  Territory,  1  skin,  2  skulls. 

Lepns  arotioni  bangs!  Rhoads.  Newfoundland  Polar  Hare.  PI.  IX,  figs.  1,  2  A  3. 
PI.  X,  figs.  1  4;  2. 

Le/>us  arcHcus  ^ane^jtV  Rhoads,  Amer.  Nat ,  1896,  p.  253.  Type  from  Codry, 
Newfoundfound,  No.  3,752,  ad.  9,  Col.  of  E.  A.  &  O.  Bangs.  Collected  by 
Ernest  Doane,  Aug.  3,  1895. 

Geographic  distribution, — Newfoundland,  northeastern  Labrador 
and  southern  Baffin  Land. 
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gnhifs:. — Hiding  by  day  in  rock  piles  on  the  coasts  of  Cumber- 
Hit>^  \*«iltl  Starting  up  out  of  range  and  runniog  up  the  mountain 
nwiM^  Iv^  f^scape  the  hunter. — Kumlien.  High  rocky  hills  of  New- 
f>%i^tlaud,  descending  in  severe  winters  to  lower  grassy  levels,  but 
m^^HT  in  woodland.     Hiding  by  day  among  rocks  or  under  a  bush. 

tVsjine. 

vV.W. — Adult  summer  pelage:  entire  back  and  upper  sides,  in- 
^v^bug  neck,  shoulders  and  outer  surfaces  of  thighs,  uniform,  dark, 
^tttltMl  gray,  faintly  suffused  with  tawny.  A  pinch  of  hairs  from 
i(r«ir  the  middle  of  back  shows  the  following  color  pattern  :  under 
l\ir  tine,  tawny- white  basally,  becoming  tawny  at  distal  end  ;  over- 
fiir  white  or  black  at  base  in  about  equal  pro(K)rtions,  the  amrser 
black-ba£>ed  hairs  black  throughout,  the  finer  white-based  hairs 
with  terminal  half,  black,  interrupted  by  a  subterminal  band  of 
white  or  pale  tawny.  Lower  head  (including  chin),  lower  neck, 
ua|K),  forebreast  to  forelegs,  lower  sides,  edges  of  thighs  and  rump, 
dark,  pluml>eous  gray,  flecked  with  very  long,  slender,  white  hain. 
Lower  breast,  belly,  vent  and  tail  white,  bordered  by  a  nearly  clear 
pluml>eous  edging  which  separates  the  ventral  from  the  abdominal 
regions  and  joins  the  dark  rump  along  the  inside  of  thighn.  Inner 
anterior  border  of  hams,  sides  of  hind  feet  and  toex,  and  lower  sur* 
faces  of  forelegs,  white,  thinly  intermixed  with  leaden.  Outer  sur^ 
faces  of  fore  and  hind  legs  and  superior  surfaces  of  the  feet,  tawny 
gray.  Ears  and  space  between  them,  black,  becoming  grayish  at 
base  and  with  a  narrow,  whitish  outer  posterior  margin  from  near 
base  to  tip.     Upper  head,  including  cheeks  and  nose,  grizzled  buil^ 
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length  600  millimeters,  hind  foot  164;  ear,  from  crown,  84 ;  tail 
vertebra  60.  Skull :  total  length  97  ;  greatest  breadth  49  ;  great- 
est diagonal  length  of  nasal  41  ;  greatest  length  of  mandible  76  ; 
greatest  breadth  of  mandible  47 ;  alveolar  length  of  upper  molar 
series  17.8. 

Oeneral  remarks. — This  form  has  the  most  southern  distributioD 
of  the  Arctic  Hares  of  America.  It  is  found  about  eight  degrees 
farther  south  than  the  most  southerly  locality  inhabited  by  the 
Lepus  timidiM  group  of  the  Old  World,  and  twelve  degrees  south  of 
the  southernmost  habitat  of  our  Alaskan  representative.  As  al- 
ready stated,  it  is  quickly  distinguishable  from  timidiLs  by  its  clear^ 
blackish-gray  summer  coat  and  black  ears.  It  owes  its  separatioo 
from  arcticns  to  the  greater  average  temperature  and  humidity  of 
its  environment,  intergrading  with  the  parent  stock  across  the  bar- 
ren grounds  of  Baffin  Land.  From  L,  tschuktschorum  it  is  easily 
separable  on  account  of  smaller  size,  and  its  black  ears  and  bluish^ 
grizzled  cast  contrast  decidedly  with  the  sooty-brown  shades  of  the 
Pacific  coast  animal.  From  the  form  inhabiting  central  British 
America  the  exact  amount  of  difference  is  not  determinable,  owing 
to  lack  of  specimens. 

Specimeiis  examined. — Newfoundland,  5  skins,  6  skulls ;  Labra- 
dor, 5  skins,  10  skulls. 

Lepns  groexLlandicns  Khoade.      Greenland  Polar  Hare.      Pis.  VI,  VII  A  VIII,  figs. 
l.Pl.  X.fige.  5,  6  A7- 

Lepus  gladalis  Peters,  Die  Zweite  Deutsch  Nordpolarf.,  II,  1874,  pp.  164- 
167.  pi.  2. 

Lepm grctnlandicus  Rhoads,  Amer.  Nat.,  1896,  p.  254.  Type  from  Robert- 
Bon's  Bay,*lat.  78°. Greenland.  No.  l,486,ad.  cf  (?),Col.of  Acad.  Nat.Sci., 
Phila.    Collected  by  C.  E.  Hite  for  the  Peary  Relief  Exp.,  Aug.  2, 1892. 

Geographic  distribution, — Greenland  and  Grinnell  Land.  Ice- 
land ? 

Habitat — Everywhere  quite  numerous  in  southern  Greenland, 
but  preferring  secluded  places  and  the  snowy  mountains. — Fabri- 
cius.  Rocky  hillsides,  keeping  closely  to  snow  patches  in  summer. 
— Heilprin.  On  the  plains  and  mountains  at  all  seasons,  though 
never  numerous. — Dr.  Pansch  (fide  Peters  1.  c). 

Color, — Adult  summer  pelage  (of  type)  white,  suffused  anteriorly 
with  light  tawny  and  sparingly  sprinkled  with  gray  over  upper 
head  and  ears ;  back  with  scattering  black,  gray  and  tawny-tipped 
hairs.  Tip  of  ears  black.  Tail,  sides  and  lower  surfaces,  pure 
white.     Whiskers  black  and  white.      Half-grown  young  in  July 

^Misfipelled  '  Robinson's  Bay '  in  the  original  description. 
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aud  Au;krui«i.  like  aduli,  but  darker,  uwing  u>  rnsaier  atiuuuaiii-<:  <jf 
^mr  aud  uivur  Lain  abd  tLe  leaden  under-fur.  Ap;»earanat  <jif 
youiii^  aud  old.  at  a  diAauut.  at  all  seasoufc,  white.  A  piucL  iif  tiain 
from  uear  uiiddie  bat*k  pretteutr  the  followiuf  colur  patient  :  siiun 
uuder-fur  verv  fiue  and  tdlkj  white  :  over-fur  aUkr  white  witL  ranfr 
Katieriu;^  blark-poiuted  hain  aud  a  few  rerr  lung  spintia*  hai7» 
with  tLe  ba«a]  two-tLirde  black,  aud  the  lermiaal  one-ihird  whne 
witii  a  black  tip. 

Winter  pela^  ^No.  1,<U7,  A.  N-  S^  Phila.  Port  Foulke.  Gre«n- 
land^  pure  wLite  tLrough'^ut.  except  the  black  ear  tipfu  whicL  ar« 
iuixed  with  white  Lair^    Whiskerf  white. 

Cranial  chur'tdt^n. — Total  length  of  fckull  twice  the  greaiMC 
breadth.  Nasals  uarrow.  ooiupreoMd,  their  grealert  breadu.  i*aif 
their  greatest  '^ diagonal  >  length.  Superior  premaxillane*  bardr 
reacbiiig  baie^  of  nahalc  Supraorbital  proocMes  njore  greaiiy  oe- 
veioped  aud  widelr  flaring  than  in  arHicut.  Po«ienor  inierortiital 
C'>u^1rictiou  uarn>w,  iu  width  ooDftiderablj  leK  than  alveolar  length 
of  upfier  molar  eeriee.  Upjier  anterior  incifior&  rooted  ou  the  max* 
illarie*  uearlr  half  war  from  the  inferior  maiillo-premaxillarr  »utui^ 
Vj  v'-^  1,  the  Urrruiui  of  roote  Ijing  within  the  inferior  lateral  plane  ^4 
the  PiKrum,  but  f/nuing  a  marked  interniptiun  of  the  inferior  n.#- 
tml  pro61e.  viewe<i  laterally.  IncUorv  slender,  prolonged,  deef«r 
than  br«>ad  >  trauiiver«e  leat  than  longitudinal  diameter),  the  ante* 
rior  upjier  j^air  in  adult«,  multistriate,  the  normal  culcut  of  inner 
fa'^-.  i^frcuJiar  to  all  other  members  of  the  genus,  being  so  filled  with 
a  <;ail''are4jU'»  prooeM  a#  to  obliterate  the  depression,  the  face  of  the 
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upright  on  a  horizontal  plane,  the  chord  of  the  arc  described  by 
the  exposed  incisors  forms  an  angle  to  the  horizon  of  45  to  50  de- 
grees, and  the  radius  of  this  arc  is  about  one-fifth  (  t^^)  the  basilar 
length  of  the  skull.  Roots  of  lower  incisors  extending  to  base  of 
pm.  2.  Incisive  foramina  terminating  opposite  pm.  1 ;  widest  at 
or  near  base.  Palatal  bridge  shorter  than  greatest  width  of  in- 
cisive foramina.    Palatine  foramina  opposite  middle  of  pm.  3. 

Measurements,^ — Average  of  four  adults :  hind  foot  147  millime- 
ters; ear,  from  crown,  98.  Skull:  total  length  102;  greatest 
breadth  48  ;  greatest  diagonal  length  of  nasal  41 ;  greatest  length 
of  mandible  75  ;  greatest  breadth  of  mandible,  49  ;  alveolar  length 
of  upper  molar  series  19. 

Oeiieral  remarks, — The  peculiar  incisor  dentition  of  this  species, 
80  far  as  I  have  been  able  to  compare  it  with  other  members  of  the 
genus  Lepus,  is  quite  unique,  not  only  in  the  obliteration  of  the  sul- 
cus of  the  upper  anterior  pair  but  in  the  extension  of  the  roots  of 
both  upper  and  lower  incisors,  the  former  being  planted  far  behind 
the  inferior  anterior  maxillary  border  and  the  latter  reaching  the 
bases  of  the  second  premolars. 

Externally  grcenlandieus  will  probably  not  be  found  to  differ 
materially,  even  in  its  summer  dress,  from  typical  northern  ardicus, 
Fabricius,  whose  experience  was  mainly  confined  to  southern  Green- 
land, twice  asserts  that  its  summer  coat  does  not  change  in  color 
from  that  of  winter.  Whether  grcttilandicus  will  prove  to  be  en- 
tirely distinct  from  the  hares  inhabiting  Iceland  and  the  extreme 

OU8  tooth  than  anything  else." 

While  a  formation,  analogous  to  this  structure  is  seen  in  some  adult  speci- 
mens of  all  the  species  of  Polar  Hares  I  have  examined,  in  no  case  does  it  as- 
same  the  prominent  and  functional  character  which  it  invariably  attains  in 
adalt  grcenlandicus.  In  the  others  it  manifests  itself  as  a  homogeneous  de- 
posit along  the  bottom  of  the  sulcus ;  in  the  Greenland  animal  it  is  a  laminate 
oistriate  structure,  having  its  inception  near  the  base  of  the  tooth  in  a  honey- 
•oombed  hastate  flap  which  lies  within,  but  does  not  touch  the  sides  of  the  sul- 
•CI18  and  which,  as  it  extends  toward  the  crown  of  the  tooth,  increases  in  den- 
sity and  calibre  and  is  closely  cemented  within  the  groove.  On  the  exposed 
surface  of  the  incisor  it  often  overtops  the  contour  of  the  face  of  the  tooth 
«nd  widens  up  on  the  tooth  face  in  the  form  of  a  protuberant  lamina,  with 
"horn  one  to  three  irregular  longitudinal  striae  upon  its  enamel-like  surface. 

In  nearly  mature  fcetal  specimens  of  grcenlandicus  there  is  not  the  slightest 
indication  of  this  incisor  groove  layer.  In  young  grcenlandiciuij  one  month 
old,  the  cementum  has  be^un  to  form  closely  along  the  bottom  of  the  groove 
mnd  reaches  along  the  median  third  of  its  length  to  the  alveolar  edge  of  the 
premaxillary.  At  this  period  its  consistency  is  that  of  indurated  cartilage. 
In  specimens  apparently  but  lately  arrived  at  maturity,  the  sulcus  is  partly 
filled  to  the  tip,  and  in  very  old  skulls  the  groove  is  obliterated,  as  described 
above. 

*•  For  measurements  of  type  grcerdandicusy  see  tables,  pp.  374,  375. 
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North  Polar  regions  westward,  is  an  interesting  problem,  which 
lack  of  specimens  prevents  me  from  answering.  That  it  is  radieaJlj 
distinct  from  anj  American  or  Old  World  spedea  repreKnted  in 
the  collections  at  mj  disposal,  is  certain. 

TbroQgh  the  courtesj  of  Mr.  William  De  Win  ton,  of  the  Britkh 
Museum,  I  am  in  receipt  of  the  following  information  about  the 
hares  of  Grinnell  Land  :  **  The  collection  is  rich  in  specimens  of 
oM  and  joung  from  more  northern  localities,  and  those  from  Dis- 
covery Baj,  Lincoln  Bav,  etc.,  have  the  characters  [of  grrgnlamdi' 
etU]  mentioned  [in  jour  letter],  viz. :  the  projecting,  narrow,  stightly 
grooved  incisors."  Accompanying  this,  Mr.  De  Wiuton  sends  a 
full  length  tracing  of  an  upper  incisor  from  a  skull  from  Lincoln 
Bay,  82^  1\  Grinnell  Land,  which  unmistakably  belongs  to  the 
grfenlandieitM  ty|>e.  He  further  says  that  these  incisor  "  characters 
are  not  so  marked  in  the  small  brmcn  young,"  and  that  **  Green* 
land  specimens  are  more  curved,  so  far  as  our  collection  shows,  bot 
they  seem  to  me  to  get  straighter  with  age,  till  the  angle  of  meeting 
is  considerably  leu  than  a  right  angle."  In  all  particulars  Mr. 
I>e  Winton's  examinations  not  only  confirm  but  emphasize  my  own. 
Respecting  the  color  of  the  young,  which  he  incidentally  mentions 
as  "  brown,"  it  is  of  interest  to  note  that  while  half-grown  individ- 
uals  are  very  light  bluish-gray  (nearly  white),  the  newly  bora 
young  and  fully  developed  embryos  collected  by  Dr.  Hays  at  Port 
Poulke,  Greenland,  in  the  Academy's  collection,  are  quite  dark  and 
resemble  in  color  and  olor  pattern  miniature  summer  apecimeoa  of 
L,  timiduM,  hut  are  grayer.     The  embryos  are  densely  clothed  with 
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Lepoi  tsohnktsohorum  (Nordquist).      Bering  Sea  Polar  Hare.     Pis.  VI,  VII  A 
VIII  figs.  3.    PI.  X,  figfl.  3  A  4. 

Lfpus  Hmidus  var  ischuktschorum  Nordquist,  Vega  Exped.,  II,  1883,  pp.  84 
-90;  figs.  8,  9,  10,  p.  88.  Type  locality,  Pitlekaj,  lat.  67°,  Ion.  173°,  N.  E. 
Siberia. 

Oeographic  distribution. — Northwestern  Alaska,  from  the  mouth 
of  the  Kuskoquim  River,  northward.**     (Northeast  Siberia.) 

Habitat — Abounding  in  the  open  coast  country  and  in  the  inte- 
rior open  barrens  of  the  river  valleys ;  seeking  the  shelter  of 
ravines  and  willow  scrub  in  severer  weather  but  often  found  at  such 
times  in  the  open  barrens. — Nelson. 

Color. — Adult  summer  pelage  (No.  3,780,  A.  N.  S.,  Phila.,  Choris 
Peninsula,  Alaska) ;  upper  surfaces  of  head  and  body,  blackish 
smoke  brown,  becoming  grayish-brown  on  the  sides  of  body,  neck 
and  head.  Median  line  of  back  smoky- black,  sparsely  tipped  with 
dull  tawny  ;  rump  purer  black.  Crown  to  nape  like  median  line 
of  back.  Region  around  eyes,  cheeks  and  nose  dull  rusty-black, 
grayer  on  lower  jaws  and  with  a  white  orbital  ring.  Chin  and  fore- 
throat,  lower  surfaces  of  limbs  and  feet,  lower  neck,  chest,  belly, 
vent  and  tail,  white.  Lower  abdominal  region  clouded  by  a  faint 
banii  of  black  hairs.  Lower  neck  blackish-gray,  suffused  with 
tawny.  Upper  limbs  and  feet  tawny  gray,  the  hind  feet  nearly 
white.  Median  outer  surface  of  ears  sooty  brownish-black,  sprinkled 
with  dull  tawny,  tawny  gray  and  black  on  the  inner  surfaces,  and 
white  along  the  posterior  borders ;  tips  of  ears  black  with  brown 
and  gray  intermingled.  Whiskers  white.  A  few  black  hairs  at 
upper  base  of  tail.  A  pinch  of  hairs  from  near  middle  of  back,  about 
two  inches  from  the  vertebral  line,  shows  the  following  color  pat- 
tern :  under-fur  coarse,  grayish-white  at  base,  brown  or  sooty  at 
distal  end.  Overfur  black,  with  or  without  a  subterminal  brown 
zone,  intergrading  into  black  spinous  hairs,  which  form  nearly 
twenty  per  cent  of  the  dorsal  pelage. 

Winter  pelage  (No.  13,887,  Col.  Smiths.  Inst.,,  St.  Michaels, 
Alaska),  pure  white,  except  extreme  tips  of  ears,  which  are  black, 
with  rusty-based  hairs.   Whiskers  white. 

Cranial  characters. — Total  length  of  skull  less  than  twice  its 
greatest  breadth.  Nasals  very  wide,  flattened,  nearly  as  wide  ante- 
riorly as  at  base,  their  greatest  breadth  more  than  half  their  great- 
est (diagonal)  length.     Superior  premaxillaries  heavy,  broad,  reach- 

«See  Nelson,  Rep.  Nat.  Hist.  Col.  Alaska,  1887,  p.  271. 
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ing  behind  bases  of  nasals.  Supraorbital  processes  as  in  bangn. 
Posterior  interorbital  constriction  narrow,  its  relative  width  to  al- 
veolar length  of  upper  molar  series  as  in  grceniandieus.  Upper  an- 
terior incisors  rooted  as  in  arcticua,  their  roots  not  forming  decided 
maxillar  convexities,  owing  to  the  great  relative  width  of  rostrum. 
Form  and  position  of  incisors  as  in  arctictis,  but  heavier.  Molara 
much  heavier.  Incisive  foramina  as  in  arcticus.  Palatal  bridge  as 
in  grceniandieus.    Palatine  foramina  as  in  grceniandieus, 

Meamrements. — Average  of  three  adults:  hind  foot,  176  milli- 
meters ;  ear,  from  crown,  96.  Skull :  total  length  103.5  ;  greatest 
breadth  54;  greatest  (diagonal)  length  of  nasal  42.5;  greatest 
breadth  of  nasals  23 ;  width,  at  tip,  of  upper  incisors  66 ;  alveolar 
width  of  upper  incisors  9.8  ;  alveolar  length  of  upper  molar  series 
20 ;  greatest  length  of  mandible  80 ;  greatest  width  of  mandible  51. 

General  remarks. — The  Polar  Hare  of  West  Alaska,  as  will  be 
seen  bj  its  measurements,  represents  the  maximum  development  of 
the  Arctic  group  in  America.  Added  to  great  size  we  have  in 
tsehuktsehorum  several  cranial  and  external  characters  which  sepa- 
rate it  from  aretieus  and  its  eastern  subspecies  so  plainly  that  there 
is  little  doubt  of  their  specific  value.  Among  these  we  mav  note 
an  approach  in  color  to  timidus  of  Sweden,  but  the  uniformly  broad 
flattened  nasals,  the  great  relative  width  of  skull  and  large  calibre 
of  the  dental  armature  and  the  anvil  shaped,  upraised  supraorbital 
processes  induce  me  to  specifically  distinguish  it  A  skull  fron 
Plover  Bay  (Smith.  Inst.,  No.  7,180)  should  be  classed  strictly  as 
tsehuktsehorum.     Reference   to  the  table   of  measurements  shows 
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llarr  M.^  ft.'al.tr  t?  r^nr^  f  ::t  rar*  If.r  ^-rra:  Irc^th  -^f  iKc  hin«l 
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Plate  X. 

^nd  2.  Lepus  arcticus  bangsi  Rhoads.     (Type).      Mandible 
And  super  anterior  view  of  rostrum. 

Lfpus  tschuktscharum  (Nordq.).    (No.  1,588,  1.  c).      Man- 
dible. 

Upi)er  incisor  typical  ottimidits  and  arctiew  types.    (Frum 
a  specimen  of  Alaskan  L.  tschukischonim). 
Li'pus  gncnlandiexii,    (No.  3,779, 1.  c).     Upper  inciaor. 
Lepus  green landicus,    (No.  3,779, 1.  c).     Mandible. 
Lepiis  grtznlandicua,    (No.  3,779, 1.  c).  Super  anterior  view 
of  rostrum. 
LepuM  timidtis  L.    (No.  408, 1.  c).    Mandible. 
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BODY  MEASUREMENTS  OF  TWENTY  ADULT  AMERICAN,  SIBERIAN  AND 
SCANDINAVIAN  POLAR  HARES. 


Locuiitf. 


1,486         A.  N.  S.        ^Gteeiii*iiii,  Rotwriauji^i  B*j, 


1.520 
8,779 

1,047 
12,456, 
14,151 1 

14,149 
14,793 
1,187  E. 

3,752  E. 
8,7M  E. 


A.  N.  S. 
A.  N.  8. 

A.  N.  S.        ' 
S.I. 
S.I. 

S.I. 
S.I. 
A.  A  O.  Bangs 

A.  A  O.  Bangs 
A.  A  O.  Bangs 


3,756  E.  A.  A  O.  Bangs 


3,780 
13,886 
13,887 


408 
409, 
411 


A.  N.  S. 

S.I. 

S.I. 

Vega  Exp. 


'Greenland,  Port  Foitlkp. 
Baffiu  l>Aud,:Slaudllk. 
Lftltradgrj  Soiooiou  Is*,  Da- 

vi:»  Id  Let, 
I^bnid^r,  Ft^  Ctiimo» 
Lahradur,  Ft.  Cbliuo. 
NewfoundUind,    Bay   Sam  I 

S'«w  found]  nacl,  C^hlry^ 
N^wfotmdlaud,    Bay    Saint 

X^wfoundlaDd^    Bay    Bat  at 

AliUikap  KoUcbue  Sound. 
ALo^kar  St.  MkhiiL^1«. 
AlL^ka,  St.  Mieha?!^. 
N\  E.  Siberta,  ii«ar  PiOetaj- 


Vega  Exp.     |n,  E4  Slbetlaj  near  Pltleki^. 
I 
S.I.  IS  wed  en ,  near  Stoekholm. 

S.I.  Sw  tik  It ,  1  i  ti  1^1  D  i^lartd. 

S.I.  Swed*?nr  liclleaidc!. 


J;l 
l||!fi 


Remarks. 


_  _  _    -        '  Type  of  L.  grraniandiciu 
I  I    I    (relaxed). 

U4  100,     ;Dry. 

Skeleton  only  (ligamen- 

!    tons). 

{Mounted  (dry). 

jHead  and  neck  (dry). 


5?       il43   97 

\u^  100' 

i         901 


114.^   95      I  Dry. 
140  102     'Relaxed. 
IIW  100  53  Dry. 

5SeiT0    85  45  Meas.  In  flesh. 

626,  H;iJ    85  63  Type  of  L.  a.  bangsi. 

^mi   85  67  Meas.  in  flesh. 

\      I     I 

533  150    82  65  Meas.  in  flesh. 
\m   981      Relaxed. 
i:o    95.     I  Dry. 
171    95     I  Dry. 
rl7.17^J  110  75  Typical  L.  tschuktschor- 

I       :     i     Mm,  tide  Nordquist. 
720 17W|100  80  Typical  L.  tschuktschor- 
I      \     \    um,  fide  Noraquist. 
1 6^114'     !  Relaxed. 
lfi.j  108      I  Relaxed. 
\m  112      Relaxed. 

I      I     I 


EXPLANATION  OF  PLATES. 
Plate  VL 

Fig.  1.  Ltpu%  grcenlandicus  Rhoads.     Robertson's  Bay,  Greenland. 

(Topotype,  No.  3,779,  Acad.  Nat.  Sci.,  Phila.). 
Fig.  1.  Lepus  timidus  L.     Near  Stockholm,  Sweden.  (No.  408,  U.  S. 

Nat.  Mus.). 
Fig.  3.  Lejms  tsehuktseharum    (Nordq.).      St.   Michael's,   Alaska. 

(No.  1,588,  U.  8.  Nat.  Mus.). 

Plates  VII  &  VIII. 
Figs.  1,  2  and  3.  Inferior  and  superior  views  of  the  same  skulls  fig- 
ured in  Plate  VI,  in  the  order  there  named. 

Plate  IX. 

Figs.  1,  2  and  3.  Lateral,  supeiior  and  inferior  views  of  Leptis  arc- 
tieia  bangsi  Rhoads.  Codry,  Newfoundland.  (Type,  No. 
3,752,  9  .    Col.  E.  A.  and  O.  Bangs). 
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Plate  X. 

Figs.  1  and  2.  Lepua  ardicus  bangH  Rhoads.     (Type).      Mandil 

and  super  anterior  view  of  rostrum. 
Fig.  3.  Leptis  tschuktscharum  (Nordq.).     (No.  1,588, 1.  c).      Mi 

dible. 
Fig.  4.  Upper  incisor  typical  of  timidus  and  areticua  types,    (Fn 

a  specimen  of  Alaskan  L.  tschuktaeharum). 
Fig.  5.  Leptis  gromlandicui,    (No.  3,779, 1.  c).     Upper  incisor. 
Fig.  6.  Leptis  grcenlandicus.    (No.  3,779, 1.  c).     Mandible. 
Fig.  7.  Lepus  grcsnlandieus.    (No.  3,779, 1.  c).  Super  anterior  vi 

of  rostrum. 
Fig.  8.  Lepus  timidxis  L.    (No.  408, 1.  c).    Mandible. 
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July  7. 

The  President,  Samuel  G.  Dixon,  M,  D.,  in  the  Chair. 

Thirteen  persons  present. 

A  paper  entitled  ''  New  and  little-known  Mammalia  from  the 
Port  Kennedy  Bone  Deposit,"  by  Edward  D.  Cope,  was  presented 
for  publication. 


July  14. 

Mr.  Charles  Morris,  in  the  Chair. 

Fourteen  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 
''Insular  Landshell  Faunas  as  illustrated  especially  by  the  data 

obtained  by  Dr.  G.  Baur  in  the  Galapagos  Islands."     By  William 

Healey  Dall. 

"  New  Species  of  Fungi  from  various  localities."   By  J.  B.  Ellis 

and  B.  M.  Everhardt. 


July  21. 
Mr.  Charles  Morris,  in  the  chair. 
Eleven  persons  present. 


July  28. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Fifteen  persons  present. 

A  paper  entitled,  "  The  Hemipenes  of  the  Sauria,"  by  Edward 
D.  Cope,  was  presented  for  publication. 

The  following  were  ordered  to  be  printed  : — 
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NEW  AND  LITTLE  KNOWN  MAMMALIA  PBOM  THE  POET  KENNEBT 
BONE  DEPOSIT. 

BY  E.  D.  COPE. 


The  notes  contained  in  the  following  pages  are  based  on  mate- 
rial acquired  by  the  Academy  of  Natural  Sciences  of  Philadelphia 
from  the  locality  above  mentioned,  and  are  preliminary  to  a  com- 
plete and  illustrated  report  which  I  hope  to  be  able  to  publish  after 
a  full  investigation  of  all  accessible  material.  This  paper  extends 
and  modifies  the  conclusions  communicated  to  the  Academy  at  the 
meeting  of  December  5th,  1895,  where  a  general  survey  of  the  results 
was  given.  After  a  fuller  study  of  the  material  presented,  I  have 
been  compelled  to  reduce  the  relative  number  of  existing  species 
whose  remains  have  been  recovered.  While  the  total  number  of 
species  of  mammalia  is  thirty-eight,  the  number  of  existing  species 
is  only  six.      They  are  as  follows  : 

Erithizon  dorsaium  L. 

Castor  fiber  L. 

Lepus  sylvaticus  Bachm. 

IJrsus  americanns  L. 

Felis  eira  Desm. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  379 

Study  of  the  specimens  shows  that  M.  dissimilis  Leidy  was  founded 
on  inferior  canine  molars  of  3f.  jeffersonii,  and  that  the  teeth  so 
named  by  me  are  the  corresponding  teeth  of  M,  wheatleyi.  M, 
sphenodon  was  founded  on  teeth  of  young  individuals  of  M.  wheat- 
leyi    M.  loxodon  and  M,  tortulus  are  sustained  as  distinct. 

GLIRES. 
Anaptogonia  hiatidens  Cope.    Proc.  Amer.  Philos.  800.,  1871,  p.  91,  fig.  18. 

I  have  described  from  the  Wheatley  collection  several  species  al- 
lied to  or  belonging  to  the  voles,  and  in  this  paper  I  add  two  others. 
These  forms  are  referable  to  those  genera,  which  are  defined  as  fol- 
lows: 
Pulp  cavity  and  lateral  grooves  closed  below ;  teeth  rooted  ; 

Anaptogonia  Cope. 
•Lateral  grooves  and  pulp  cavities  open  below  ;  no  roots  ; 

MicROTus  Selys. 

The  first  term  in  the  Microtine  series  of  genera  is  the  genus  Anap- 
iogoma,  where  the  crowns  of  the  molars  are  short  at  maturity,  and 
there  are  rather  elongate  roots.  This  is  naturally  the  primitive 
genus,  and  it  is  interesting  now  that  two  fossil  species  referable  to  it 
have  been  discovered.* 

But  one  species  of  Anaptogonia  has  been  obtained  from  the  cave 
formations  of  this  country,  Anaptogonia  hiatidens  Cope.  It  is  rep- 
resented by  two  series  of  the  inferior  molars  of  the  right  side,  a  first 
inferior  molar  separate,  and  some  superior  molars.  The  prism-for- 
mulae of  these  teeth  are  as  follows  :  (1)  1  six-lobed  |  1 ;  (2)  f  1 ; 
(3)  111.  The  first  molar  is  larger  than  both  of  the  others  together. 
Its  triangles  |  are  isolated,  but  anterior  to  these,  one  on  each  side  is 
well  defined,  but  the  dentine  is  continuous  with  that  of  the  anterior 
lobe.  This  lobe  consists  of  two  prominent  basal  loops,  and  two  less 
prominent  terminal  rounded  lobes,  all  unsymmetrical.  There  are 
thus  six  keels  on  each  side  of  the  crown  and  a  rounded  front  bor- 
der. The  triangles  of  the  M.  ^  are  acute,  and  the  anterior  of  the 
opposite  sides  are  not  fnlly  separated  from  each  other,  a  strip  of 
dentine  connecting  them.  In  the  M.  ^  the  triangle  of  one  side  is 
less  developed  than  the  other,  and  the  one  extremity  of  the  last  col- 
umn is  smaller  than  the  other,  forming  rather  a  curved  process  of 
a  terminal  triangle  of  the  opposite  side.  The  pulp  cavity  is  well 
enclosed  below,  and  the  two  roots  are  rather  small  and  divergent. 

*See  Merriam,  North  American  Fauna,  No.  2,  1889,  p.  28;  On  anew 
Genus  and  Four  new  Species  of  Arvicolinoe. 
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As  compared  with  A,  nilila  of  the  northern  parts  of  the  earth, 
this  species  has  double  the  linear  dimensions  of  the  teeth. 

MeasfiiremenU,  m,m. 

C  longitudinal  of  crown ;  6 

Diameters  of  M.  x  s  anteroposterior ;  4 

( transverse  posteriorly  ;  1.6 

(  longitudinal  of  crown  ;  5 

Diameters  of  M.  |y  ^  anteroposterior ;  2 

(^  transverse  posteriorly  ;  1 .5 

(  longitudinal  of  crown  ;  5 

Diameters  of  M.  ^  •<  anteroposterior  ;  2 

( transverse  posteriorly  ;  1 

The  teeth  of  the  second  specimen  are  a  little  larger  than  those 
above  measured.  They  are  in  a  decayed  jaw,  with  the  incisor  in 
place,  and  they  agree  with  the  types  in  all  details,  excepting  only 
that  the  external  column  of  the  anterior  lobe  is  not  grooved. 

The  first  inferior  molar,  which  was  originally  described  and  fig- 
ured, is  peculiar  in  the  failure  of  the  anterior  triangles  to  isolate 
themselves  from  each  other.  This  character  turns  out  to  be  incon- 
stant, as  in  two  other  corresponding  teeth  the  triangles  are  closed. 
The  name  Anaptogonia  was  applied  to  the  species  in  a  subgeneric 
sense,  and  although  based  on  a  worthless  character,  must,  under  the 
rules,  be  retained.  It  antedates  the  Evotomys  of  Coues,  which  was 
proposed  in  1874  in  the  Proceedings  of  the  Academy  of  Natural 
Sciences  of  Fbiladelphiaj  p.  1S6,  for  volea  with  rooted  moLara. 
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In  the  M.  1-  the  triangles  of  one  side  are  acute  angled ;  and  of  the 
other,  obtuse-angled.  The  posterior  triangle  presents  an  angle  pos- 
teriorly as  well  as  laterally.  In  the  M.  ^  the  same  characteristics 
exist,  with  the  addition  that  the  anterior  (terminal)  triangle  has  its 
acute  column  pinched  together,  but  not  so  as  to  exclude  the  dentine. 
In  the  M.  ^  the  entering  angle  (groove)  of  one  side  enters  the  tri- 
angle of  the  other  side  opposite  to  it,  so  as  to  destroy  its  triangular 
character.  The  second  triangle  of  the  same  side  is  also  reduced  by 
the  deep  inflection  of  the  opposite  groove.  Opposite  the  apex  of 
the  second  groove,  a  rudimental  third  triangle  is  present  in  the  form 
of  the  section  of  a  keel  of  the  surface.  This,  I  reckon  as  one  of  the 
three  divisions  of  the  terminal  lobe.  The  other  two  are  not  well 
distinguished,  one  opposite  to  the  keel  just  mentioned  is  an  acute 
angle,  and  the  terminal  one  is  strongly  convex.  Thus  on  this  tooth 
there  are  three  keels  on  one  side  and  four  on  the  other.  The  ante- 
rior (terminal)  column  is  flattened.  Excepting  on  the  M.  ^,  all  the 
triangles  are  well  isolated. 

Measurements.  m.  vi, 

f  longitudinal;  7.5 

Diameters  M.  i  sp.  no.  1  ^  anteroposterior ;  3.3 

[  transverse ;  2 

( longitudinal ;  6 

Diameters  M.  ^  sp.  no.  2  -l  anteroposterior  ;  2.7 

1^  transverse :  2 

f  longitudinal;  5.5 

Diameters  M.  ^  sp.  no.  2  \  anteroposterior ;  3 

(^  tt-ans verse  ;  1.7 

The  walls  of  the  common  pulp  cavity  are  broken  off*  in  most  of 
the  teeth  of  this  species  above  described,  but  portions  remain  in  most 
of  them,  and  in  the  M.  ^  they  are  so  far  perfect  as  to  show  that  the 
pulp  cavity  is  not  closed  below  as  in  Evotomys. 
Miorotuf  diluvianuf  sp.  nov. 

The  numerous  species  of  the  genus  Microtus  are  distinguished 
into  groups  by  various  characters,  e.  g.,  those  of  the  molar  teeth,  of 
the  size  of  the  ears,  tail,  etc.  The  extinct  species  can  be  most  read- 
ily determined  by  dental  characters,  and  as  these  are  in  all  the  spe- 
cies less  matters  of  proportion,  and  more  a  question  of  the  number 
of  parts,  they  are  to  be  preferred  as  possessing  greater  fixity. 
Thanks  to  the  excellent  work  of  Blasius  on  the  Mammalia  of 
Europe  (1859),  it  is  possible  to  determine  the  relation  of  the  Amer- 
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ican  species  to  the  types  of  tbe  dmsioni  proposed  by  European 
fluthora.  I  am  aho  much  iDdebted  to  my  friend,  Mr.  6.  N. 
Rhoada  for  tLe  opportunily  of  examining  skulls  of  a  number  of  rare 
North  Anierfcan  species,  and  especially  those  described  by  himself 
from  the  Pacific  coast 

Tbe  species  differ  as  to  tbe  number  of  trianglee  id  the  first  inferior 
premolar.  There  ii^  however,  some  lack  of  constancy  in  the  relations 
of  the  anterior  triangles  to  the  treffle  so  that  1  have^  depended 
rather  on  the  characters  nf  the  seoowd  molars  in  both  javrs  for  oon- 
yenience  of  deSnition  of  the  larger  groups.  Thus,  in  the  species  of 
the  M.  pmelontm  group,  the  last  two  triangles  on  one  side  fuse  to  a 
median  positiou  similar  to  that  of  the  first  column.  In  tbe  other 
groups,  where  this  tooth  has  two  triangles  on  each  side,  the  second 
euperror  molar  differs  in  tbe  number  of  its  triangles.  There  are  al- 
ways two  on  the  external  side  ;  but  the  posterior  outer  may  he  pro- 
longed to  the  inner  side,  or  this  prolongation  may  be  cut  off  into  a 
distant  triangle.  These  divisions  Include  the  following  species  : 

A.  Second  inferior  molar,  bianglm^  |  L 

1.  Second  superior  molar,  triangles,  1    |,  Agrimla  Blasitis.      M. 

agredu  Europe, 
2»  Second  sup,  molar  triangles,   Ml,  Myonome^  Raf.,  3L  ripariu^t 

E,  N.  Amer. ;  M.  prinetpalist  K.  W-  N.  Amer, 
3.  Second  sup,  molar  triangles,  1  f ;  Mi(^otiia  S^\ys  (=H€nuotoHty^ 

SeljE,  Pniudkola  Bias,,  Tetramerodon  Rhoads).     3L  amphiinwt : 
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( longitudinal ;  9 

Diameters  M.  ^  -J  anteroposterior ;  3.75 

(^transverse;  2.50 

f  longitudinal ;  7.5 

Diameters  M.  ^  <  anteroposterior  ;  3 

[  transverse ;  2.2 

Miorotuf  ipeothen  Cope.  Proceeds.  Amer.  Philos.  Soc,  1871,  p.  87,  fig.  13.  Arvicola 
(Pifymy*)  tetradelta,  1.  c,  1871,  pp.  87-8,  fig.  14. 

Arvicola  ieiradeUa  was  founded  on  the  M.  ^  and  2  of  an  in- 
dividual of  smaller  size  than  the  types  o{  A.speothen,  but  not  other- 
wise different. 

The  species  Microtus  involtUus  from  the  Port  Kennedy  deposit  is 
allied  to  M.  sigmodus,  while  M.  dideUa  is  more  nearly  related  to 
M.  pinetorum, 

CARNIVORA. 

Uriuf  haplodon  §p.  nov.  Ur»ii9  pristhm^  Leidy,  Cope,  Proceeds.  Amer.  Philos.  See., 
1871,  p.  96,  not  ArrtodU  prUtinut  Leidy,  Proc.  Acad.  Philada.,  1854,  90  ;  Holmes, 
Postpliocene  Foss.  So.  Carolina,  1860,  115,  pi.  xxiii,  figs.  3-4. 

There  are  contained  in  the  Academy's  collection,  remains  of 
thirty-six  individuals  of  this  large  bear  from  the  Port  Kennedy  fis- 
sure, and  parts  of  several  others  are  included  in  the  Wheatley  col- 
lection. Study  of  this  material  has  led  me  to  the  conclusion  that 
IJrms  priatinus  of  Leidy  is  a  distinct  though  allied  species.  The 
latter  was  founded  on  a  single  tooth,  the  first  inferior  true  molar  of 
the  left  side.  This  tooth  cannot  now  be  found,  but  Leidy  has  given 
a  figure  which  is  of  much  excellence  from  an  artistic  point  of  view, 
and  judging  from  other  figures  in  the  same  work,  is  probably  trust- 
worthy, especially  as  it  corroborates  the  description  in  every  par- 
ticular. I  should  have  hesitated  to  distinguish  the  present  animal, 
however,  had  it  not  been  that  the  Port  Kennedy  material  includes 
fourteen  teeth  from  the  same  position  in  the  jaw,  three  of  which  are 
in  the  Wheatley  collection.  These  all  agree  closely  and  differ 
from  Leidy's  animal. 

Leidy  notes  that  in  U.  pristinus  the  anterior  width  of  the 
tooth  exceeds  the  posterior,  and  the  figure  confirms  this  statement. 
In  U.  haplodon  the  extremities  of  the  crown  are  of  equal  width. 
The  grinding  surface  of  the  crown  is  in  U.  pristinus  rough  with 
tubercles,  while  it  is  smooth  in  U.  haplodon.  This  character 
might  be  supposed  to  be  due  to  the  attrition  of  use,  but  it  is  uni- 
versal in  the  teeth  of  U.  haplodon  without  regard  to  age.  The 
trigon  in    17.  pristinus  is  triangular ;  in  U.  haplodon  it  is  a  semi- 
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circle.  The  apex  of  the  triangle  is  in  U,  pristinw  internal,  and 
it  is  split  by  a  fissure  which  separates  paraoonid  from  metaconid. 
In  17.  haplodon  the  paraconid  is  wanting.  In  this  respect  (7. 
pristiniLS  more  resembles  the  modem  bears.  I  suspect  that  U.  prU- 
tintis  is  distinct  from  U.  haplodon,  but  of  the  same  group;  more 
approaching  the  typical  Ursi.  It  is  of  smaller  size,  about  equaling 
the  grizzly. 

JJrstis  haplodon  belongs  to  the  American  type  of  the  Plistocene 
and  present  ages,  which  is  distinguished  from  the  typical  Ursi  by 
the  greater  development  of  the  sectorial  part  of  the  first  inferior 
true  molar.  This  is  due  to  the  more  anteroposterior  direction  of  the 
paraconid,  the  larger  size  of  the  protoconid  and  the  smaller  size  of 
the  metaconid.  The  tooth  makes  a  sensible  approach  to  that  of 
Hycsnarctos,  To  this  group  belong  the  following  species,  and  they 
differ  in  the  following  ways : 

I.  Superior  premolars  crowded,  overlapping.  (South  American.) 
Large  species ;  U.  ornatus  Cuv.,  U.  honaerensis  Gerv. 
Smaller  species ;  U,  bradliensis  Linn. 

II.  Superior    premolars    uninterrupted,   not  overlapping.      (Cali- 
fornian.) 

Muzzle  very  short ;  U.  simus  Cope. 

III.  Superior  premolars  spaced.     (E.  N.  America.) 

Muzzle  moderate ;  U.  haplodon  Cope. 

Where  U.  pridinus  should  be  placed  in  this  series  can  only  be 
ascertained  by  future  discovery.  The  three  species  first  named 
are  separated  from  Urmis  under  the  name  of  Tremarctus  (Gerv- 
Arciotherium  Brav.)»  as  the  humerus  exhibits  an  entepicondylar 
foramen.  It  is  not  known  whether  the  last  two  species  possess  this 
character  or  not. 

A  conspicuous  character  is  common  to  the  living  Tremarcttis 
ornaUis  and  Ursus  (/  Tremardaa)  haplodon,  which  is  not  present  in 
TreiHardus  honaerensis  of  the  Pampean  beds.  There  are  two  mas- 
seteric fossae  of  the  mandible,  which  are  separated  by  a  crest  which 
extends  obliquely  downward  and  backward  from  below  the  coro- 
noid  process. 

The  size  of  the  teeth  of  this  species,  as  well  as  that  of  the  jaws 
preserved,  exceed  the  average  dimensions  of  the  grizzly  bear 
( Uraxis  horribilis),      U,  haplodon  was  evidently  one  of  the  most 
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formidable  of  its  genus,  and  it  probably  found  an  abundant  supply 
of  food  in  the  sloths  of  the  genus  Megalonyx,  which  were  the  most 
abundant  of  the  contemporary  mammalia. 
0f  motheriam  f  pelaenm  Cope. 

This  genus  is  characterized  by  inferior  dentition  as  in  MephUU^ 
but  the  dental  formula  Pm.  4,  M.  2.  Metaconid  well  developed  ; 
heel  of  sectorial  large,  cupped. 

The  inferior  dental  formula  of  this  genus  is  that  of  the  extinct 
form,  Potamoiheriumf  which  intervenes  between  Mephitis  and 
Luira.  The  typical  species  of  Osmotheriumf  however,  resembles 
Mephitis  so  greatly  in  its  inferior  dentition  that  I  suspect  that  the 
superior  molar  formula  will  be  found  to  be  Pm.  3,  M.  2,  as  in  Me- 
phitis,  instead  of  Pm.  4,  M.  2,  as  in  Potamotherium,  The  latter 
genus  is  of  the  Miocene  age  in  £urope  and  North  America,  the 
genus  Brachypsalis  Cope  from  the  Loup  Fork  formation  of  Ne- 
braska being  probably  founded  on  a  species  of  Potamotherium, 
The  presence  of  an  additional  premolar  is  important  in  the  Musteli- 
dae,  but  might  in  some  case  prove  to  be  a  mere  individual  variation, 
but  in  the  present  instance  this  is  clearly  not  the  case. 

Osmotheriuvi  spelaeum  Cope  is  represented  by  a  left  mandibular 
ramus  which  contains  alveoli  or  roots  of  the  C.  and  Pm.  4-2,  with 
Pm.  1  and  Ms.  1-2  perfectly  preserved. 

The  ramus  is  robust,  and  its  inferior  border  rises  from  below  the 
heel  of  M.  1  upward  and  posteriorly ;  in  Mephitis  mephitica  the 
ramus  is  less  robust,  and  the  inferior  border  begins  to  ascend  below 
the  posterior  part  of  the  M.  II.  The  anterior  border  of  the  mar 
seteric  fossa  is  not  sharply  defined.  There  are  three  mental  fora- 
mina, the  first  and  second  below  Pm.  2,  and  the  third  below  Pm. 
1,  the  anterior  being  the  largest.  The  molar  teeth  are  much  like 
those  of  M.  mephitica,  but  are  more  robust.  The  metaconid  is 
considerably  smaller  than  the  protoconid  as  in  Mephitis  putorius, 
and  smaller  than  in  M,  mephitica.  The  borders  of  the  heel  are 
strongly  and  equally  elevated,  enclosing  the  basin  completely.  The 
Pm.  I  differs  from  that  oi  M,  mephitica  in  presenting  a  flat  face 
inward  and  posteriorly,  which  is  bounded  externally  by  an  angu- 
lar rid^,  as  in  Af.  fossidens.  The  crown  of  the  Pm.  2  is  mostly 
lost,  but  a  short,  flat  transverse  heel  remains,  which  is  similar  to 
but  smaller  than  that  of  the  Pm.  I.  The  anterior  root  of  Pm.  II 
is  opposite  the  posterior  root  of  the  Pm.  Ill ;  while  the  Pm.  IV  is  en- 
tirely and  directly  in  front  of  the  anterior  root  of  Pm.  II,  and  ex- 
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ceeds  it  in  size.  The  dental  foramen  enters  at  a  point  as  £Etr  poste- 
rior to  the  M.  II  as  the  long  diameter  of  the  latter,  about  as  in  M. 
mephUica, 

Measurements.  m.  m. 

Length  of  ramus  from  M.  II  inclusive,  29 

Length  of  molar  series ;  25 

Length  of  true  molars ;  13 

Length  of  sectorial ;  10 

Width  of  sectorial  at  heel ;  5.5 

Length  of  heel  of  sectorial ;  4.5 

Length  of  crown  of  M.  II ;  3 

Depth  of  ramus  at  Pm.  IV ;  9 

Depth  of  ramus  at  posterior  body  of  M.  I ;                                9 

The  only  question  as  to  the  validity  of  this  form  that  can  arise,  is 
due  to  its  similarity  to  Mephitis  fossidens.  See  the  description  of 
the  latter  below. 

Xephitif  fof sideni  sp.  nov. 

Two  species  of  the  genus  Mephitis  Linn,  occur  in  the  bone  de- 
posit in  considerable  abundance.  After  a  cursory  examination 
I  referred  both  of  them  to  3f.  mephitica*  but  a  thorough  study 
convinces  me  that  this  reference  must  be  reconsidered.  I  give  a 
table  by  which  they  may  be  distinguished  from  the  best  known  re- 
cent species,  M,  mephitica  and  M.  putorius.  I  add  here  that  Dr. 
Merriam  has  endeavored  to  substantiate  the  reference  of  the  latter 
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III.  M.  ^  without   metacoDuIe,   but  with   a  broad   posterior 
ledge ;  paraconule  V-shaped. 
Metacouid  small ;    premolars  not  overlapping ;    ramus  not  rising 
posteriorly  ;  smaller  ;  M.  putorhis  L. 

Metaconid  large ;    premolars  not  overlapping ;  ramus  rising  poste- 
riorly ;  smaller  ;  entocouid  elevated  :  larger ;  M.  mephitica  L. 

The  characters  above  assigned  to  the  species  of  Mephitis  are  es- 
tablished by  numerous  specimens.  There  are  twenty-eight  individ- 
uals represented  by  jaws  and  teeth  in  the  Port  Kennedy  collection. 
Of  them  I  can  only  determine  fifteen.  My  own  collection  and  that 
of  the  Academy  of  Natural  Sciences  include  a  number  of  skulls 
of  M,  Tnephitica,  while  the  collection  of  Mr.  S.  N.  Rhoads  includes 
as  many  more,  which  he  has  kindly  placed  at  my  disposal.  For 
my  knowledge  of  the  cranial  dentition  of  3i,  putorius  series  I  am 
also  indebted  to  Mr.  Rhoads,  and  to  the  monograph  by  Dr.  Mer- 
riam  above  cited. 

A  species  of  this  genus  was  found  by  me  in  a  cave  breccia  in 
Wythe  County,  Virginia,  and  a  left  mandible  ramus  with  complete 
dentition  was  obtained.  I  described  it  under  the  name  Oalera  per- 
dicida?  Dr.  Coues  has  suggested  that  this  species  was  founded  on 
a  specimen  of  Mephitis  putorius,  and  on  a  reexamination  of  the 
specimen  I  am  inclined  to  believe  that  he  is  correct. 

Mephitis  fossidens*  is  represented  by  parts  of  the  jaws  with  teeth 
of  eight  individuals.  In  only  one  of  these  do  superior  and  inferior 
molars  occur  together,  and  this  one  is,  therefore,  regarded  as  the 
type.  The  species  is  of  the  same  size  as  3/.  mephitica,  and  was 
supposed  at  first  to  be  identical  with  that  animal,  until  further  study 
revealed  several  important  differences. 

The  peculiarities  of  the  dentition  have  been  already  pointed  out 
in  the  synopsis  of  species.  These  are  found  in  the  relations  of  the 
paraconule  and  metaconule  of  the  M.  -^,  in  the  small  metaconid  of 
the  inferior  sectorial,  and  iu  the  overlapping  of  the  premolars. 
The  character  of  the  M.  I  is  seen  in  three  specimens  ;  of  the  ante- 
rior premolars  in  one,  and  of  the  inferior  sectorial  in  six.  The  an- 
terior portions  of  the  mandibular  rami  are  often  injured,  and  the 
canine  teeth  are  preserved  in  only  two  specimens,  and  the  incisors 
in  none. 


*  Proceeds.  Amer.  Philos.  Soc.,  18G9,  p.  177,  PI.  Ill,  fig.  1. 

•  Fur  Bearing  Animals,  1877,  p.  2  >. 
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The  inferior  molars  resemble  those  of  M.  mephititsa  but  differ 

in  the  following  points :  The  metaconid  is  mucli  smaller,  resem- 
bling that  of  M.  putonus.  The  eotoconid  is  small  and  low.  The 
Pm.  1  has  a  tiat  face,  presenting  backward  and  inward  and  ifl 
hounded  by  a  ridge  on  the  external  $ide.  Tbi^  face  is  rouud^  in 
M.  mephitica.  The  overlapping  of  the  Pm*  2  and  3  does  not  oc- 
cur io  the  latter.  The  inferior  border  of  the  ramua  rises  gently 
from  below  the  posterior  part  of  the  M.  ^  The  angle  is  prominent 
ami  the  condyle  occupies  a  position  inferior  to  that  seen  in  Mephitu 
mephitim  and  M.  pnlorius,  in  the  two  jaws  in  which  this  part  is  pre- 
served. It  does  not  rise  above  the  level  of  the  molars  aa  it  does  in 
Jlf.  niephitieu. 

The  M,  ^  is  the  most  characteristic  part  of  tiie  dentition.  The 
crown  is  traversed  by  two  parallel  anteroposterior  crests ;  the  ex- 
ternal consisting  of  the  paracone  and  metacone,  and  the  internal  of 
the  paraconule  and  metaconule.  The  posterior  border  is  deeply 
notched  between  the  two,  and  the  anterior  border  less  so.  The  pro- 
tocone  Is  represented  by  a  cingukim  which  occupies  the  anterior 
half  of  the  interior  base  of  the  crown,  enclosing  a  fossa  with  ih© 
paraconule.  Its  border  then  rises  vertically  to  the  inner  longitu- 
dinal crest  which  it  joins  about  the  middle.  Just  exterior  to  thb 
crest  is  a  small  tubercle  which  may  represent  a  metaconule.  An 
external  cingulum  except  at  the  base  of  the  metacone.  No  ante- 
rior  or  posterior  cingula. 

In  the  existing  sfiecies  of  Mephitis  the  protocone  is  continued 
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No.  3  (with  caniDe).  ?n.  m. 

Length  of  dental  series ;  31 

Length  of  true  molars  and  Pm.  1 ;  21 

Length  of  M.  y;  11.6 

Depth  of  ramus  at  M.  y ;  8 

This  species  represents  a  section  of  the  genus  distinct  from  M, 
mephUicay  with  which  it  is  connected  by  M,  ortlwdichua  Cope. 
Mephitif  orthof  tiohni  sp.  nov. 

This  species  is  represented  by  superior  first  molars  of  five  individ- 
uals and  mandibular  rami  of  two  others.  Unfortunately  in  no  case 
are  inferior  and  superior  dentition  of  the  same  individual  preserved 
together.     In  one  individual  both  rami  are  preserved. 

This  species  is  intermediate  in  size  between  M,  mephitica  and  M. 
putoriuSf  and  resembles  the  latter  species  in  the  small  metaconid. 
It  resembles  M,  mephitica  in  the  rising  inferior  outline  of  the  man- 
dibular ramus,  and  differs  widely  from  both  species  in  the  character 
of  the  superior  M.  i 

The  superior  M.  ^  instead  of  presenting  two  parallel  longitudinal 
crests,  has  a  slightly  curved  crest  representing  the  paraconule, 
vrhich  reaches  a  trihedral  cusp,  the  metaconule.  Thus  is  produced 
an  internal  longitudinal  crest  which  presents  a  convexity  anteriorly 
and  an  angle  posteriorly,  and  an  entrant  angle  between  the  two. 
The  protocone  is  a  mere  cingulum  which  rises  to  the  apex  of  the 
metaconule,  and  extends  no  further,  so  that  there  is  no  posterior 
ledge  as  in  the  existing  species.  While  the  internal  crest  is  quite 
different  in  its  zig-zag  character  from  that  of  M.fossldens,  the  species 
further  differs  from  the  latter  in  the  inferior  premolars  which  do  not 
overlap,  and  in  the  inferior  size.  The  posterior  border  of  the  M.  f 
is  not  so  deeply  notched  as  in  M.  fossidens. 

The  inferior  dentition  does  not  differ  from  that  of  M.  mephitica 
except  in  the  small  metaconid  and  entoconid,  and  the  flatter  pos- 
terointernal face  of  the  Pm.  1,  in  which  it  resembles  M,  fossidens. 
The  third  premolar  is  in  contact  with  the  canine,  and  has  two  roots 
which  do  not  overlap  those  of  the  second.  The  crown  is  longer 
than  either  and  has  a  heel  with  a  recurved  rim.  The  third  has  the 
same,  while  the  fourth  is  a  narrow  heel,  with  a  recurved  rim  all 
around  it.  In  no  specimen  is  the  angle  of  the  mandible  preserved. 
Measurementa.  m.  m. 

No.  1  ;  superior  M  ^ 
■p..        .  (anteroposterior;  8 
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Willi  rrarnraiii'ti  that  ii  mi^hl  Iv  ffuiiil  In  i^rtain  t»  A  friiiir  mnimal. 
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This  species  differs  from  Lutra  canadensis  iu  two  conspicuous 
points  ;  first,  the  inferior  border  of  the  mandible  is  a  nearly  straight 
line  to  the  angle ;  second,  the  third  premolar  is  nearly  transverse  to 
the  long  axis  of  the  jaw  in  position,  in  consequence  of  the  much 
shorter  mandibular  symphysis. 

The  coronoid  process  is  at  right  angles  to  the  horizontal  ramus 
and  its  anterior  and  posterior  borders  are  straight  and  of  equal  in- 
clination to  the  obtuse  apex ;  the  posterior  border  is  convex  in  L. 
canadensis.  The  angle  is  opposite  the  base  of  the  sectorial ;  in 
L,  canadensis,  it  is  opposite  the  apices  of  the  cusps  of  the  sectorial. 
The  anterior  border  of  the  masseteric  fossa  is  below  the  middle  of 
the  tubercular  molar.  The  inner  side  of  the  ramus  is  flat  and  not 
grooved,  except  immediately  above  the  angle.  The  mental  foramina 
are  below  the  middle  of  the  first,  and  the  anterior  root  of  the  second 
premolars. 

Both  the  internal  and  external  borders  of  the  inferior  tubercular 
molar  are  elevated,  the  former  as  a  low  cusp.  The  crown  is  hori- 
zontal in  position  and  is  not  tipped  forward  as  in  Z.  canadensis. 
An  external  basal  cingulum  on  both  this  tooth  aiid  the  sectorial. 
In  the  latter  the  metacouid  is  well  developed  ;  the  protoconid  and 
paraconid  are  broken  away.  The  basin  of  the  heel  has  the  form  of 
of  that  of  L,  canadensisy  and  the  external  cutting  edge  is  notched 
in  front.  The  first  premolar  is  longitudinal  in  position,  but  the 
anterior  root  of  the  second  premolar  is  interior  to  the  middle  line. 
The  internal  root  of  the  third  premolar  is  near  the  middle  of  the 
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with  reservation  that  it  might  be  found  to  pertain  to  a  feline  animal, 
must  be  referred  here.  The  superior  sectorial  is  peculiar  in  the 
small  indication  of  protocone  as  in  the  Smilodons. 

DIPLARTHRA. 

Cariaouf  IflBTioomii  sp.  nov, 

A  series  of  superior  molars  of  the  right  side  lacking  the  last  one, 
represents  this  species.  There  were  obtained  at  about  the  same 
time  the  basal  parts  of  the  antlers  of  two  deer  of  the  same  size, 
which  I  suspect  to  belong  to  thb  species.  There  are  various  bones 
of  the  skeleton  of  probably  the  same. 

The  true  molars  have  internal  basal  columns,  and  the  internal 
crescents  send  backward  and  outward  processes  into  the  lakes,  as 
in  the  existing  North  American  species  of  the  genus.  The  molars 
are  of  the  size  of  those  of  C.  virginianiLs,  but  the  premolars  are 
smaller.  The  first  and  second  are  especially  reduced  in  anteropos- 
terior diameter,  and  while  the  third  is  larger  than  these,  its  form  is 
different  from  that  of  the  corresponding  tooth  in  any  species  of  this 
genus  or  of  Coaseua,  The  anteroposterior  diameter  of  the  crown 
does  not  exceed  the  transverse,  and  there  is  no  ridge  of  the  external 
face  such  as  is  present  in  all  the  Cervi,  but  only  a  slight  convexity. 
This  ridge  is  present,  but  indistinct  in  the  other  premolars.  It  is  very 
strong  on  the  paracone  of  the  true  molars,  but  weak  on  the  meta- 
cone.  The  horns  of  all  the  crescents  are  well  developed.  The  width 
of  the  base  of  the  crowns  of  the  true  molars  is  greater  anteriorly 
than  posteriorly.  There  are  no  processes  entering  the  lakes  of  the 
premolars  such  as  are  usual  in  the  species  of  Cariacua. 


Measurements.  m.  m, 

Diameters  of  Pm.  1 


Diameters  of  M.  1 
Diameters  of  M.  2 


anteroposterior ;  11 

transverse ;  12 

anteroposterior ;  15 

transverse ;  16 

anteroposterior ;  1 6 

transverse ;  16.6 

The  fragments  of  horns  both  include  the  bur.  This  is  not  very 
prominent,  and  the  beam  is  quite  smooth.  There  are  indications  of 
tines,  but  they  are  broken  off  at  the  bases.  In  the  shorter  fragment 
a  tine  is  given  off  on  the  internal  side,  but  it  is  broken  off  near  the 
base,  and  the  beam  beyond  its  base  is  also  lost.  In  the  second  frag- 
ment the  position  corresponding  to  the  internal  tine  is  split  away 
26 
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Above  it  the  beam  is  somewhat  compressed  anteroposteriorlj,  aDd 
sends  off  a  smaller  tine  directly  anteriorly.  The  beam  in  both  is 
•entirely  smooth. 

MeasuremenU, 


Diameters  of  beam  No. 


latbaself^^^'^P^^^^"^^' 
( transverse  ; 


771.  771. 

18 
16 
18.5 
17.5 


Elevation  to  internal  tine ; 

Anteroposterior  diameter  of  beam  No.  2  at  base ; 

Anteroposterior  diameter  of  beam  No.  2  at  superior 

base  of  anterior  tine ;  15.5 

Transverse  diameter  of  anterior  tine ;  14 

Elevation  of  anterior  tine  above  base ;  27 

The  smoothness  of  the  beam  of  the  horns  distingubhes  this  species 
from  the  exbting  species  of  Cariacus  of  both  North  and  South 
America,  and  resembles  the  condition  seen  in  the  species  of  C(hu8u;b, 
where  the  horns  are  unbranched.  The  inferior  tine  originates 
nearer  the  bur  than  in  the  known  species  of  (Jaria/cuB,  while  the 
anterior  tine  is  present  only  in  species  ( C  campestru)  where  the 
interior  tine  is  absent.  The  longer  beam  preserved  shows  no  tend- 
ency to  an  anterior  curvature  such  as  is  present  in  most  of  the 
species  of  the  genus. 

The  true  molar  teeth  of  this  species  are  of  about  the  same  size  as 
those  of  the  Virginia  deer. 
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IH8I7LAB  LAHD8HELL  FATTHA8,  ESPECIALLY  AS  ILLTT8TBATED  BY  THE 
DATA  OBTAIITEB  BY  DB.  0.  BATTB  Iff  THE  OALAPA008  ISLANDS. 

BY   WILLIAM    HEALEY   DALL. 

INTRODUCTORY, 

The  Galapagos  Islands,  lying  under  the  equator  about  90^  west 
of  Greenwich,  comprise  two  principal  groups  separated  by  nearly 
1 ,200  fathoms  of  water.  One  of  these  groups,  northwest  of  the  other, 
contains  only  Culpepper  (550  ft.)  and  Wenraan  (830  ft.  elevation) 
Islands  and  a  few  insignificant  rocks.  Culpepper,  owing  to  its 
small  elevation,  is  nearly  barren,  while  Wenman  shows  on  its  upper 
surface  a  thin  coating  of  grass  and  other  vegetation.  From  neither 
of  these  has  any  collection  been  made  or  is  any  land  shell  known. 

The  main  group  of  the  Galapagos  rests  on  an  elevation  of  the  sea 
bottom  included  withio  the  1,000  fathom  line.  It  may  hb  provision- 
ally divided  into  three  groups,  a  southeastern,  a  central  and  a  north- 
eastern, in  all  about  a  dozen  islands  and  some  smaller  islets  and 
rocks. 

The  southeastern  group  comprises  Charles,  Chatham,  Hood  and 
Barrington  Islands.  Hood  is  destitute  of  water  in  the  dry  season 
and  green  only  in  the  wet  season,  owing  to  its  small  elevation  which 
does  not  bring  it  into  the  region  of  condensing  clouds.  Much  of 
the  surface  is  covered  with  blocks  of  lava.  Chatham  and  Charles 
are  among  the  most  fertile  islands  of  the  group. 

The  central  islands  include  the  largest  of  the  whole,  Albemarle, 
which  appears  to  consist  of  several  primitive  islands  united  by  low 
areas  of  volcanic  material ;  Narborough,  which  exhibited  volcanic 
activity  as  lately  as  1836 ;  James ;  Indefatigable,  and  the  much 
smaller  Duncan  Island,  besides  a  number  of  islets. 

The  northeastern  group  comprises  three  comparatively  small 
islands  Abingdon,  Bindloe  and  Tower. 

The  floral  characteristic^  of  the  Galapagos  have  been  mentioned 
by  Darwin,  fully  discussed  by  Hooker  and  well  described  by  Wolf, 
while  Tanner,  Baur  and  Agassiz  have  added  the  facts  gathered  by 
later  explorations.  I  shall,  therefore,  merely  briefly  summarize  the 
characteristics  which  these  writers  have  noted. 
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The  veg^tatioD  of  the  ielauds  appears  to  be  divided  into  three 
diatiuguiBbable  zones.  Kear  the  sea-level  the  basaltic  or  tufaceous 
volcanic  rocks  of  which  the  islaods  are  exclusivelj  composed,  appear 
alruost  devoid  of  plants,  especially  in  the  dry  season,  except  dry 
grayish -white^  apparently  dead  brushwood  which  grows  thickly  be- 
tween the  blocks  of  ash  and  lava,  and  which  on  close  inspection 
exhibits  inconspicuoos  am  a  11  leaves  and  flowers.  The  most  common 
according  to  Wolf^  and  Agassiz"  are  a  Verbena  hush  and  an 
Acacia,  with  an  occasional  tree  known  as  the  Falo  8anto«  N^r  the 
beaches  are  a  few  species  of  salt  loving  plants^  probably  all  identi- 
cal, with  forms  also  known  from  similar  localities  on  the  mainland. 
Cacti,  Opuntia  and  Cerem^  are  found  among  the  blocks  of  lava, 
where  nothing  else  grows.  This  zone  extends  to  a  height  of  800- 
1,000  feet,  the  rains  in  general  being  limited  even  during  the  rainy 
season  (February  or  later,  to  July)  to  the  higher  levels  above  500- 
600  feet  The  change  to  the  second  zone  is  sometimes  very  abrupt, 
but  on  tbe  leeward  side  of  the  islands  the  arid  region  extends  higher 
than  on  the  southern  side  from  which  the  moisture- bearing  winds 
oome. 

The  second  zone  is  green  and  wooded,  the  Acacia  and  Palo  Ban  to 
increase  in  size,  the  Verbena  disappears*  and  the  region  shows  num- 
erous open  grassy  spaces.  Tbe  volcanic  rocks,  under  the  influence 
of  moisture,  have  become  decomf)osed  into  a  soft  reddish  earth. 

The  last  and  highest  region  is  hare  of  trees,  having  the  aspect  of 
an  undulating  plateau  covered  with  a  rather  coarse  grass,  which  ex- 
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easterly  direction  from  the  Gulf  of  Panama,  and  another  from  a 
southeasterly  direction  from  the  Peruvian  coast.  Both  are  strong 
currents,  both  have  doubtless  contributed  their  aid  in  populating 
the  Gralapagos,  but  in  this  the  Panama  current  seems  to  have  pre- 
dominated, not  only  because  it  has  a  shorter  traverse,  but  because 
around  the  Gulf  of  Panama  and  on  the  banks  of  the  rivers  falling 
into  it,  a  luxuriant  fauna  and  flora  are  found  close  to  the  sea,  while 
along  the  Peruvian  coast  only  in  time  of  freshet  could  any  large 
quantity  of  debris  be  expected  to  reach  the  waters  of  the  current, 
owing  to  the  aridity  of  the  immediate  shores.  The  two  currents  join 
forces  at  some  distance  eastward  from  the  islands,  and  pour  through 
the  passages  between  them  with  considerable  force.  Professor  Alex- 
ander Agassiz  has  shown  how  much  terrigenous  material  the  Panama 
current  bears,  and  that  there  is  no  reason  to  doubt  that  trees  still 
bearing  leaves  and  with  some  of  their  branches  above  water  might 
be  carried  from  the  Gulf  and  cast  upon  the  islands,  and  that,  at  least 
during  the  rainy  season  and  in  favorable  years,  there  would  be  op- 
portunities for  animals  so  carried,  especially  land  shells  glued  by  the 
epiphragm  to  the  bark  of  branches,  to  gain  vegetation  on  the  shores 
where  they  could  support  life  and  propagate  their  kind.  Though 
unproven,  yet  there  can  be  little  doubt  that  in  this  way  the  land 
mollusk  fauna  of  the  islands  was  introduced  and  preserved.' 

The  first  explorer  of  the  Galapagos  Islands  for  land  shells  was 
Hugh  Cuming,  about  1830,  who  collected  Btdimulua  nux  Brod.,  B. 
udulatus  Sby.,  and  B,  unifdsdatua  Sby.,  on  Charles  Island  ;  B.  rugir 
Jerus  Rve.,  B,  calvus  Sby.,  and  B,  jacobi  Sby.,  on  James  Island ; 
while  from  his  collection  at  a  later  time  were  described  B,  eachari- 
Jerus  Sby.,  B,  rvgulosus  Sby.,  B,  verrucoatis  Pfr.,  B,  nucula  Pfr.,  and 
B.  gahpaganus  Pfr.,  without  definite  reference  to  a  particular 
island.  Assuming  that  the  last  three  mentioned  were  collected  by 
Cuming  and  not  obtained  from  later  collectors,  this  comprises  eleven 
species. 

.The  next  collection  was  made  by  Darwin  in  1835,  who  obtained 
Bulimulus  Darwini  Pfr.,  B,  sculpturatus  Pfr.,  a  Helix  (not  named 
or  subsequently  reported  for  over  half  a  century  but,  perhaps, 
Trochomarpha  Bauri)  and  thirteen  other  species  not  specified  at  the 
time,  as  well  as  a  **  Paludina  "  (probably  an  Amnicola)  which  has 

'  Attention  has  already  been  called  to  these  facts  by  Dr.  Stearns,  but  in  or- 
der to  make  the  present  discussion  complete  I  have  been  obliged  to  restate 
them  briefly  here. 
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never  been  described  or  found  since.  Reeve  mentions  tbat  Darwin 
collected  Bulimuius  mguloms  on  Chatham  Island,  but  this  is  the 
only  species  of  Darwin's  which  I  have  been  able  to  find  in  print 
referred  to  any  particular  island.  Darwin  says  in  his  journal 
(Chapter  XVII),  "Of  land  shells  I  collected  sixteen  kinds  (and 
two  marked  varieties)  of  which,  with  the  exception  of  one  Helix 
found  at  Tahiti,  all  are  peculiar  to  this  archipelago.  A  single  fresh 
water  shell  (Paludina)  is  common  to  Tahiti  and  Van  Diemen's 
Land"  With  the  much  closer  drawn  specific  lines  of  the  present 
day,  it  is  probable  that  both  the  "  Helix*'  and  "  Paludina  "  would 
be  discriminated  as  distinct  from  their  allies  mentioned  by  Darwin. 
A  part  at  least  of  Darwin's  Galapagos  shells  went  into  the  Cuming- 
ian  collection,  but  I  have  been  unable  to  discover  any  trace  of  the 
remainder,  which  were  probably  scattered. 

The  next  recorded  expedition  to  touch  at  the  islands  and  bring 
back  land  shells,  was  that  of  Kellett  and  Wood  in  1846.  The  col- 
lection was  worked  up  by  Professor  Edward  Forbes,  who  reports 
seven  species  from  Chatham  Island,  namely,  Bulimulus  ntix,  ealvus^ 
emhariferuSf  unifasciattu,  and  ruyulosus  already  known,  and  B. 
ehemnitzioides  and  achaiellintu  Fbs.,  which  he  described  as  new. 

Subsequently  whalers  and  sealers  frequently  touched  at  the  islands 
either  for  water  or  other  necessaries,  and  a  certain  number  of  land 
shells  reached  Europe  from  the  Galapagos  Islands  without  positive 
data  in  regard  to  their  origin,  and  have  been  described  by  various 
authors.  Of  these  Bulimulus  asperatus  Albers,  B.  incrasaatus  Pfr., 
B.  nudformis  Petit,  B.  amastroides  Ancey,  and  several  varieties  of 

7ulo9tii  and  €*charifeTit6  may  be  meiiiioncd. 
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Reibisch  in  1892,  as  will  be  more  particularly  discussed  later.  Dr. 
Wolf  obtained  the  following  species,  mostly  represented  by  a  small 
number  of  individuals,  and  too  often  in  an  imperfect  state  of  preser- 
vation. From  Charles  Island,  B,  unifasciatua,  nucula,  dspercUus, 
nuXf  nudformis,  usttUatus  and  calvua^  known  forms,  and  B.  invalidus, 
venustua,  dnereua  and  nudusy  described  by  Reibisch  as  new.  From 
Chatham  Island,  among  known  species,  Wolf  found  B,  incrasscUuay 
rugulosus,  achatellinuSf  chemniizioideSy  Succinea  Bettii,  and  the  fol- 
lowing supposed  to  be  new:  B.  terebra,  ventrosiLS  var.,  acuitiSf  curius^ 
lima,  cancUiferus,  Leptiiiaria  cymaiofervs,  Helidna  Wolfi  and  Succi- 
nea Wolfiy  described  by  Reibisch.  From  Albemarle  Island,  B.  pair 
lidus,  Simrothi  and  Pupa  munita,  all  regarded  as  new  by  Reibisch  ; 
Indefatigable  Island  supplied  the  new  B,  Wolfi  and  Pupa  clausa 
Reibisch ;  and  Barrington  Island  B.  ventrosus  Reibisch.  These  spe- 
cies will  submit  to  some  additions  from  data  furnished  by  letter 
through  the  politeness  of  Herr  Reibisch,  who  has  also  sent  me  for 
examination  a  number  of  his  types. 

H.  M.  S.  Peterel,  Commodore  Cookson,  visited  Charles  Island  in 
1875,  obtaining  B,  nux  in  numerous  varieties,  B.  unifasdaius, 
eachariferus  and  the  Succinea  described  by  £.  A.  Smith  as  S,  Bettii 
and  var.  breviovy  in  honor  of  Staff-Surgeon  Bett,  who  collected  the 
specimens. 

In  1888,  the  U.  S.  S.  Albatross,  Captain  Tanner,  of  the  U.  S.  Fish 
Commission,  during  her  voyage  from  Norfolk,  Virginia,  to  San 
Francisco,  California,  spent  a  short  time  in  the  Galapagos  group, 
and  obtained  a  good  many  specimens  of  a  few  species  of  land  shells, 
which  have  been  discussed  by  Dr.  Stearns  in  the  Proceedings  of 
the  U.  S.  National  Museum  for  1892.  The  collection  from  Chatham 
Island  comprised  Bulimulus  nux,  nudformia,  amastroidea,  chemnitssp- 
oidea,  Haheli,  and  Sucdnea  Bettii ;  from  Charles  Island  B.  nux  in 
numerous  varieties,  ruguloaua,  eachariferua,  Siphonaria  gigaa,  Onchi- 
delta  Stdndachneri  Semper,  and  the  new  0.  Lealid  Stearns ;  Albe- 
marle Island  afforded  B,  nux  and  the  two  Onchidiums,  while  at 
Hood  Island  TFtV/iamiajoe^tde^  was  obtained.  The  ^/6a^ro«a  again 
visited  the  Galapagos  under  the  direction  of  Professor  Alexander 
Agassiz  in  1891,  but  no  land  shells  appear  to  have  been  collected  on 
this  occasion. 

The  most  thorough  and  important  exploration  for  land  shells 
which  has  yet  been  made  is  that  upon  which  this  paper  is  essentially 
based,  namely,  the  expedition  of  Dr.  G.  Baur  in  1890,  in  which 
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careful  notes  were  made  as  to  the  occurrence  of  the  different  species^ 
not  only  as  to  the  particular  island,  but  the  altitude  above  the  sea, 
the  sort  of  vegetation,  rock  shelter,  etc.,  where  the  species  were  col- 
lected.  The  results,  tabulated  by  islands,  of  Dr.  Baur's  labors  are 
as  follows : 

CHATHAM   ISLAND. 

Bulimulus  nux  var.  incraasatus,  1,600  feet  on  leaves. 

B,jacobiy  typical  form,  1,600  feet. 

B,  achatellinus,  1,600  feet,  under  leaves. 

B,  unifasciatuSf  1,600  feet,  under  leaves. 

B.  Bauri,  n.  «.,  1,600  feet,  under  leaves. 

B.  curtvsy  1,600  feet,  under  leaves. 

B,  nucula^  1,600  feet,  under  leaves. 

B,  chemnitzioides,  1,600  feet,  under  leaves. 

B.  eschariferus,  near  seashore  under  stones. 

B»  Habeli,  near  seashore  under  stones. 

Conulus  galapaganus,  1,600  feet,  on  leaves  of  plants. 

Vitrea  chathamendsy  1,600  feet,  on  leaves  of  plants. 

Succinea  productay  typical,  1,600  feet,  on  mossy  rocks. 

Leptinaria  chaihamenais,  1,600-2,000  feet,  on  ferns. 

Helidna  nesioticay  1,600  feet,  on  leaves. 

CHARLES   ISLAND. 

Bulimulua  ruguloaus.,  B.  galapaganvs, 

B.  planoapira,  Succinea  brevior. 
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The  total,  after  suppressing  a  number  of  synonymous  names, 
amounts  to  twenty-seven  discriminable  forms  collected  from  seven 
out  of  the  twelve  principal  islands  by  Dr.  Baur. 

Dr.  Baur's  results  leave  little  room  for  doubt  that  a  thorough  ex- 
ploration of  all  the  islands,  and  especially  of  Albemarle  and  Nar- 
borough,  would  add  materially  to  the  number  of  determinable  forms 
and,  therefore,  that  the  time  for  finally  discussing  or  speculating 
upon  the  distribution  of  the  species  among  the  several  islands  has 
not  arrived.  Albemarle,  much  the  largest,  should  when  explored 
yield  a  larger  harvest  than  the  much  smaller  Charles  or  Chatham 
Islands,  which  seem  to  have  been  better  explored,  because  they  have 
better  anchorages  for  a  vessel.  Narborough,  said  to  be  very  fertile, 
has  not  been  explored  at  all  for  land  shells ;  we  have  nothing  at  all 
from  Abingdon  or  Tower,  and  only  three  species  from  Bindloe. 

Nearly  all  the  land  shells  of  the  Galapagos  are  more  or  less  arbo- 
real and  pass  much,  if  not  the  whole,  of  the  dry  season  attached  to 
branches  of  shrubs  or  trees  by  a  deposit  of  tough  dry  mucus  form- 
ing a  hermetic  seal  to  the  aperture,  as  well  as  a  means  of  fixation. 
So  tough  is  this  material,  that,  when  dry,  the  bark  or  the  shell  will 
break  easier  than  the  epiphragm  if  one  tries  to  dislodge  a  specimen. 
The  mucus  is  poured  out  in  such  quantity  as  not  only  to  close  the 
aperture  of  the  shell  with  a  brownish  parchment-like  membrane, 
but  to  fill  the  minor  irregularities  of  the  surface  upon  which  the 
aperture  rests  and  to  rise  around  the  outer  margin  nearly  a  milli- 
meter above  the  edge  of  the  shell.  About  a  third  or  half  a  turn 
further  inside  the  shell,  the  animal  constructs  a  second  epiphragm, 
behind  which  it  rests  in  a  torpid  state  until  a  change  in  the  season 
leads  to  its  awakening.  Several  specimens  of  Bulimulut  planoapira 
which  had  been  gathered  more  than  a  year  and  kept  in  a  corked 
vial,  when  they  reached  my  hands,  still  contained  the  living  animal 
in  his  self  constructed  refuge,  and  doubtless  other  species  would  have 
done  the  same  if  they  had  not  been  put  in  alcohol.  Nearly  all  of 
Dr.  Baur's  living  Bulimuli  were  collected  during  the  hibernating 
season  as  indicated  by  the  remains  of  bark  and  epiphragm  still  ad- 
adhering  to  them. 

Of  the  species  not  known  to  construct  an  epiphragm  there  are 
only  a  few  identified  from  the  islands,  three  small  forms  of  Helid- 
dcB,  a  Leptinaria  and  Helicina,  besides  the  semi-amphibious  salt- 
marsh  loving  Auriculidce,  etc.  The  Helicina  has  a  shelly  operculum 
with  which  it  can  hermetically  seal  its  shell.     Both  it  and  the  Hel- 
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ices  are  forms  which  would  be  apt  to  hide  in  minute  crevices  of  bark 
or  boles  in  decaying  timber.  The  Leptinaria  lives  on  ferns,  and  its 
minute  size  renders  it  possible  that  it  might  be  carried  on  dead 
leaves,  etc.,  which  an  exceptionally  high  wind  blowing  for  eight  or 
ten  hours  might  carry  to  the  islands.  Such  winds  are  not  unknown, 
especially  in  the  tropics,  and  a  single  hurricane  blowing  in  the 
right  direction  might  introduce  a  large  number  of  seeds,  insects, 
fern  spores  and  minute  land  shells,  to  say  nothing  of  larger  objects. 

It  is  obvious,  therefore,  that  the  derivation  of  the  island  flora  and 
land  shell  fauna  does  not  present  us  with  serious  difficulties.  Its 
distinctively  American  type  indicates  the  point  of  origin.  Before 
discussing  this  branch  of  the  subject  further,  it  may  be  well  to  refer 
to  the  characteristics  of  the  several  islands,  in  order  that  the  rela- 
tions of  the  fauna  to  the  fertile  area  may  be  considered. 

The  islands  which  lie  most  directly  in  the  track  of  currents  and 
winds  are  those  of  the  southeastern  group.  Chatham  is  one  of  the 
best  known  and  most  fully  explored  in  the  whole  group,  and  is  nota- 
ble for  the  clean  cut  development  of  the  three  zones  and  the  fertility 
of  its  upper  portion.  On  Charles  there  is  less  vegetation  on  the 
lower  levels  but,  according  to  Agassiz,  the  beach  shows  many  plants 
common  to  Panama  and  Guayaquil.  Hood  is  so  much  lower  than 
the  others  (640  feet)  as  to  be  chiefly  in  the  barren  zone,  covered 
with  lava  blocks  destitute  of  water  in  the  dry  season,  and  partially 
green  only  in  the  rainy  season. 

Of  the  Central  group,  Indefatigable  is  first  in  the  track  of  the 
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Narborough,  from  which  no  land  shells  have  yet  been  collected, 
has  a  rich  and  abundant  vegetation  with  a  luxuriant  growth  of  man- 
groves on  the  eastern  shore.  This  island  was  the  last  to  exhibit  its 
volcanic  activity,  and  the  fauna  may  prove  meagre,  yet  it  can  hardly 
be  doubted  that  it  will  afford  a  certain  number  of  species  and  pos- 
sibly some  novelties. 

The  islets  of  the  northeastern  group  are  small  and  comparatively 
barren.  Tower  and  Bindloe  are  not  high  enough  to  profit  much  by 
the  mists.  Abingdon  is  higher,  and  with  Bindloe  shows  a  certain 
proportion  of  green.  No  land  shells  are  known  from  Tower  and 
Abingdon.    From  Bindloe  only  the  following  are  yet  reported : 

Bulimulus  Danoini,  Auricula  atagnalis,  Pedipes  anguUitus, 

From  the  central  group  come : — Bulimulus  Wolfi,  B,  duncanus,* 
B.  ealvtu,  B.  jacobi,  B.  jacobi  var.  cinereua,  B,  olla,  B,  Tanneri, 
B.  unifaseiatus,  B.  Simrothiy  B.  n.  sp.,  near  to  Habeli,  B.  rugiferusj* 
B.  Reibiachif  B,  nenoticusj  Trochomorpha  Bauri^  Pupa  clausa, 
Pupa  Wolfii,  Sueeinea  Bettii,  Succinea  corbia,  Leptinaria  chatha- 
mentis,  Leptinaria  sp.  larger  than  chathamensis,  Helicina  nesiotica. 

In  all  21  forms,  of  which  none  is  common  to  the  northeastern 
group  of  islands ;  14  are  peculiar  or  not  yet  reported  from  either 
the  northeastern  or  southeastern  group  of  islands ;  one  is  of  doubt- 
ful locality  but  provisionally  placed  here  on  account  of  its  similar- 
ity to  B.  rugiferus;  and  the  remaining  six  are  common  to  the  south- 
eastern group.     Onchidium  is  not  counted. 

In  the  southeastern  group  are  found  thirty-three  forms  (not  count- 
ing Onchidium),  of  which  the  following  are  peculiar  to,  or  not  yet 
found  outside  of  this  group  of  islands : — Bulimulus  nux,  B,  achatelli- 
nu8,  B.  rugulastLS,  B.  nudus,  B,  planospira,  B.  ustulatuSj  B.  eschari- 
ferua  and  var.  ventrosv^s,  B,  galapaganus,  B.  perspectivas,  B,  jacobi 
var.  aeutus,  B.  nucula,  B,  amastroides,  B,  curtus,  B,  Bauri,  B. 
eanaliferus,  B.  chemniizioides,B.  Habeli,  Vitrea  chaikamensiSy  Conulua 
galapaganus,  Succinea  producta,  S.  brevier. 

To  which  may  be  added: — Melampus  trilineatus,  Tralia  pana- 
mensis,  Williamia  peltoides,  Siphonaria  gig  as. 

Omitting  the  Auriculidod  and  Siphonariidce,  we  have  as  supposed 
peculiar  forms  in  each  group  of  islands,  twenty-one  characteristic  of 
the  southeastern,  fourteen  from  the  central  and  one  from  the  north- 
eastern group  of  islands,  which  agrees  well  with  the  hypothesis  that 
the  species  originated  with  forms  brought  by  winds  and  currents 
which  impinge  first  on  the  southeastern  group. 
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On  the  other  hand,  it  is  certain  that  the  southeastern  islands  are 
much  better  known  than  either  of  the  other  groups  and  that  the  area 
and  fertility  of  the  central  group  are  such  that  there  is  every  reason 
to  suppose  many  more  forms  remain  to  be  discovered  there,  perhaps 
including  some  of  those  so  far  known  only  from  the  southeastern 
islands.  Prudence  strongly  urges  that  we  know  too  little  of  the 
mollusk  fauna  yet  to  intelligently  discuss  its  inter-island  distributioD. 

Taking  the  forms  enumerated  in  the  table  showing  the  distribu- 
tion of  the  species  and  omitting  the  Onchidium  and  species  of  Auric- 
ulidce  and  Siphdnariidod,  all  of  which  are  denizens  of  the  salt  marshes 
or  beaches,  we  have  forty-six,  of  which  fifteen  are  found  on  more 
than  one  island,  five  on  more  than  two  islands  and  three  are 
found  without  material  change  on  four  islands ;  all  of  the  latter  are 
found  in  both  the  central  and  southeastern  groups  of  islands.  One 
of  the  species,  and  perhaps  two,  are  probably  common  to  the  main- 
land of  South  America  as  well  as  the  Galapagos,  and  all  of  them 
doubtless  have  been  derived  from  the  fauna  of  the  Panamic  and 
South  American  region. 

The  following  table  will  show  the  distribution  of  the  various  spe- 
cies among  the  several  islands,  as  far  as  known,  their  presence  being 
indicated  by  an  initial  letter  in  the  column  devoted  to  the  island 
concerned.  A,  stands  for  the  Albatross  expedition ;  B,  for  Dr. 
Baur;  C,  for  Hugh  Cuming;  D,  for  Darwin  ;  H,  for  Dr.  Habel; 
K,  for  Kellett  and  Wood ;  P,  for  the  Peterel,  Captain  Cookson ;  and 
W,  for  Wolf  as  reported  on  by  Reibisch,  with  some  additions  to  his 
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TABLE  OP  DISTRIBUTION  OF  GALAPAGOS  LAND  SHELLS. 

Ibatroes;  B,  Baur  ;  C,  Cuming;   D,  Darwin;   H,  Habel;   K,  Kellett ;  P,  Peterel: 
If;  collectors  or  authorities.  ' 
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of  a  person  sufficiently  expert  to  recognize  the  species  when  col- 
lected, and  to  collect  with  judgment  in  all  the  zones.  Dead  speci- 
mens are  so  easily  carried  down  hill  by  wind  or  temporary  rills  of 
water  in  the  rainy  season,  or  transported  and  dropped  by  birds  in 
places  which  they  did  not  originally  inhabit,  that  no  weight  can  be 
given  to  the  place  of  their  occurrence  in  such  a  discussion  as  this. 
In  regard  to  some  of  the  species,  no  information  is  available ;  some 
of  the  others  have  been  collected  in  a  dead  condition  from  the  dry 
zone  below  800  feet,  which  are  known  to  live  in  the  wooded  zone 
above,  hence  these  may  be  eliminated  from  the  local  population  of 
the  dry  zone.  Making  such  eliminations,  the  known  population  of 
the  dry,  the  wooded  and  the  grassy  upper  plateau  regions,  respec- 
tively, are  as  follows : 

DRY   ZONE. 


Bulimuius    Wolfi. 
B,  ruguloiti8, 
B,  planotpira. 
B.  ujftulatus, 
B.  ealvtis. 


B.  escharifenu  and  var.  ventra$uM. 
B,  galapaganus, 
B.  perspedivus. 
Pupa  clauBa, 
P,  muJiita. 


Bulimuius  nux 
and  varieties. 
B,  achatellinuB, 
B,  jacobL 
B.  acutus. 
B.  nueula. 


WOODED    ZONE. 

B,  eurtus, 

B.  unif(ueiatu8, 

B.  Bauri, 

B.  canaliferus. 


B.  chemniizundes. 
B.  HabelL 


Conulua  galapaganuM, 

Succinea  Bettiu 

S.  brevior. 

S,  produda, 

Leptinaria  chathamefuis. 

Helicina  nesiotiea. 
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oration  with  rather  coDspicuous  peripheral  color  bands  (forming  a 
combination  not  unlike  the  reddish  streaked  lavas  and  hence,  possi- 
bly protective) ;  and  lastly  3.  To  a  rugose,  peculiar  crenulation  or 
wrinkling  of  the  surface  of  those  species  not  characteristically 
smooth.  This  last  character  which,  for  reasons  which  will  presently 
be  shown,  is  correlated  with  aridity  or  alkalinity  of  environment, 
may  be  regarded  as  having  been  impressed  upon  species  which  first 
gained  a  foothold  in  the  arid  region  and  as  having  persisted  to  some 
extent  in  their  descendants  when  the  latter  succeeded  in  reaching 
the  upper  and  more  congenial  zones  of  the  islands.  It  is  character- 
istically developed  in  the  following  species :  Bulimulus  Darmni, 
nenoticus  and  Wolfi,  Bulimulua  sculpturatuSy  Bulimulus  rugifenu, 
partially  in  Bulimulus  Simrothif  and  traces  of  it  are  perceptible  in 
some  specimens  of  Bulimulus  Bauri,  The  external  appearance  is 
such  as  to  suggest  that  the  shell  when  sofl,  had  been  pecked  at  with 
a  pointed  object,  leaving  small  irregular  depressions  scattered  more 
or  less  closely  over  the  surface.  It  never  appears  in  the  nuclear 
whorls,  rarely  in  the  earlier  ones  following  the  nucleus,  and,  when 
a  sufficient  number  of  specimens  b  examined,  some  will  be  found 
in  each  species  which  do  not  exhibit  it.  The  latter  often  look  very 
unlike  the  commoner  form  of  the  species,  and,  by  those  unacquainted 
with  the  relation  between  them  and  unsupplied  with  a  sufficiently 
large  series  for  study,  might  easily  be  regarded  as  specifically  dis- 
tinct. 

The  wrinkling  or  indenting  of  the  surface  is  distinct  from  the 
longitudinal  turgid  plications,  or  narrow  warty  prominences  seen  in 
Bulimulus  nux  var.  incrassaius,  Bulimulua  rugulosus  and  B,  planer 
9pira;  nor  is  it  the  same  as  the  granular  sculpture  found  in  the  two 
last  mentioned  species,  in  some  specimens  of  Bulimulus  jacobi  and 
in  dnereuBy  B,  Simrothi,  rugifei-us,  and  numerous  Lower  Californian 
and  Peruvian  arid  region  species,  such  as  B,  proteus  and  B.  monte- 
zuma.  This  sculpture  is  more  ancient  in  the  history  of  the  group, 
its  elements  may  often  be  detected  on  the  nuclear  whorls  and  their 
subsequent  development  on  later  turns  is  oft^en  correlated  with  the 
presence  of  epidermal  cirrhi  or  hairs,  sometimes  numerous  enough 
to  form  veritable  fringes.  Something  of  this  is  visible  in  a  perfectly 
preserved  young  B,  Simrothi;  in  the  full  grown  shell  the  delicate 
hairs  have  fallen  or  been  lost  through  abrasion.  Nevertheless,  the 
extra  development  of  this  and  the  above  mentioned  plicate  sculpture 
are  generally  associated  in  arid  regions  with  the  dryness,  and  in  moist 
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regions  with  the  presence  of  some  alkaline  salt,  which  accentuates  the 
action  of  those  factors  in  the  organism  which  are  concerned  in  the 
formation  of  the  minor  irregularities  of  the  shell  surface.  The  man- 
ner in  which  this  is  brought  about  is  one  of  the  prettiest  illustrations 
of  the  direct  action  of  the  environment  which  I  know,  and  seems  to 
be  sufficiently  established  by  both  geological  and  physiological  evi- 
dence. 

In  the  arid  region  of  the  far  west,  especially  in  the  desiccated  lake 
basins  of  Utah,  Nevada  and  California,  it  has  long  been  observed  bj 
the  writer,  Dr.  R.  E.  C.  Stearns  and  others,  that  in  the  successive 
beds  of  fresh  water  marl,  which  the  now  dried  up  lakes  deposited  in 
Pliocene  and  Pleistocene  times,  the  shells  indicate  a  progressive 
change  in  surface  characters  as  the  alkalinity  of  the  water  increased, 
until  at  last  the  amount  of  alkali  became  so  great  that  the  moUusks 
were  exterminated  or  found  a  precarious  refuge  in  the  fresh  water 
streams  which  fell  into  the  basins  in  question.  The  shells,  without 
regard  to  genus  or  systematic  relations,  showed  a  unanimous  ten- 
dency to  become  ridged,  plicated  or  rugose;  the  r^ularity  of  the 
gastropod  coil  was  interfered  with,  abnormalities  became  more  com- 
mon, and,  toward  the  last,  almost  general.  Projecting  sculpture, 
spiral  threading,  carinse,  riblets,  etc.,  were  exaggerated ;  size  gener- 
ally diminished,  the  height  of  the  spire  relatively  to  the  diameter 
became  less,  and  general  degeneration  curiously  combined  with  ex- 
treme accentuation  and  irregularity  of  surface  characters.  Some- 
thing of  the  same  sort  is  visible  at  the  present  time  in  the  shells  of 
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surface  and  the  edge  of  the  mantle.      The  process  is  not  absolutely 
continuous,  but  is  carried  on  at  more  or  less  frequent  intervals  when 
the  animal  is  in  a  state  of  rest.     At  times  when  deposition  is  going 
on,  the  margin  of  the  mantle  is  in  a  moie  extended  state  than  usual, 
reaching  to  a  point  where  the  extremely  thin  and  delicate  mem- 
brane is  in  contact  with  the  extremest  margin  of  the  already  formed 
shell.    The  glandular  epithelium  of  the  edge  of  the  mantle  secretes 
less  lime  than  that  of  the  surface  behind  it,  and  is  chiefly  responsi- 
ble for  the  periostracum  of  the  shell,  while  the  rest  of  the  mantle 
has  the  task  of  secreting  the  more  limy  matter  which  makes  up  the 
bulk  of  the  calcified  shell.     As  the  margin  expands  or  contracts 
over  the  still  viscous  secretion,  the  ornamentation  of  the  mantle 
edge,  cilia,  papillae,  fringes,  etc.,  everything  which  by  its  form  or 
bulk  varies  the  flatness  of  the  filmy  membrane  itself,  mechanically 
influences  the  form  of  the  surface  over  which  it  passes,  as  the  teeth 
of  a  rake  leave  shallow  furrows  over  the  gravel  of  a  garden  walk. 
Essentially  in  this  way  are  the  spiral  strise,  the  revolving  threads 
and  similar  ornamentation  developed  on  the  surface  of  a  fresh  water 
gastropod.     The  transverse  sculpture,  usually  known  as  incremental 
lines,  arises  from  the  periodicity  of  secretion,  while  ribbing  or  spin- 
ose  ornamentation  originates  in  a  periodic  turgidity  of  the  mantle 
(bow  induced  normally  is  not  known)  which   rhythmically  affects 
that  organ,  and  by  its  tidal  rise  and  subsidence  causes  the  shell 
secreted  during  such  epochs  to  be  more  inflated  or  capacious  than 
at  the  corresponding  intervals.     These  features  and  modes  of  growth 
can  be  observed  in  an  aquarium  with  the  more  common  fresh  water 
gastropods. 

It  is  a  matter  of  common  observation  that  alkaline  salts,  dust  and 
dryness  are  very  inimical  to  land  and  fresh  water  moUusks.  Salts  of 
ehlorine  and  lime  or  soda  will  destroy  slugs  or  snails  subjected  to 
their  influence ;  the  creature  exudes  a  copious  protective  mucus  up 
to  a  point  when  exhaustion  results  and  death  soon  follows.  The  tis- 
sues under  the  action  of  such  agents  contract  violently,  shrivel,  and 
finally  die.  Against  hot  pure  dry  air  and  dust  the  slug  protects 
himself  by  burrowing  and  secreting  a  protective  coccoon  of  limy 
mucus,  which  dries  to  a  leathery  substance  preventing  further  evap- 
oration. The  shell-bearing  snail  retreats  into  its  house  and  closes 
the  door  with  a  succession  of  almost  air-tight  epiphragms  of  which 
the  outer  one,  is  often  applied  to  a  stone,  a  bit  of  bark,  or  the  sur- 
face of  a  tree  or  shrub,  either  on  the  branches  or  leaves.     The  com- 
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atose  ooDdition  which  follows  is  only  broken  up  by  the  presence  of 
moisture  in  the  air,  which  the  prisoner  perceives  and  takes  advant- 
age of  to  return  to  active  life.  The  state  of  torpor  may  occasional]  j 
last  for  years,  but  is  general  among  land  shells  during  the  dry  sea- 
son in  the  tropics  and  during  the  winter  of  the  colder  zones.  Most 
of  the  collections  made  at  the  Galapagos  seem  to  have  been  made  in 
the  dry  season.  This  was  the  case  with  Darwin's  work  and  all  the 
Bulhnuli  collected  in  a  living  state  by  Dr.  Baur  retain  the  whole  or 
portions  of  the  epiphragm,  showing  that  they  were  in  retirement 
when  taken  from  the  trees.  If  the  creature,  by  an  early  diminution 
of  humidity,  is  forced  into  its  state  of  hibernation  before  its  normal 
])eriod  of  growth  is  absolutely  completed,  it  frequently  happens  that 
the  portion  of  the  shell  about  the  aperture  is  irregular  and  bears 
indications  of  having  been  secreted  under  abnormal  conditions.  The 
incremental  rugse  in  the  vicinity  of  the  margin  will  be  exaggerated 
or  crowded,  the  color  of  this  part  of  the  shell  absent  or  difierent 
from  the  rest,  the  pillar  irregularly  tuberculose  or  keeled  at  the 
base;  abnormal  thickenings  or  tubercles  may  appear  on  the  outer 
lip  or  on  the  parietal  portion  of  the  aperture,  and  the  margin  of  the 
lip  will  take  on  an  irregular  form,  presumably  to  adapt  itself  to  the 
irregularities  of  the  surface  to  which  the  creature  is  about  to  attach 
itself  for  hibernation.  Reeve's  figure  of  Bulimulus  Dannni  shows 
a  state  of  affairs  such  as  I  have  described,  so  does  the  form  figured 
under  the  name  of  B.  Simrothi  by  Reibisch,  and  similar  indications 
are  afforded  by  specimens  of  ^.  nux,  B,  rugulosui*,  B.  tortuganus  and 
B,  Bauri.  An  understanding  of  these  factti  is  necessary  in  order  to 
avoid  the  use  of  these  temporary  and  individual  dynamic  mutations 
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by  the  usual  process,  of  the  products  of  secretion,  to  be  suddenly 
brought  in  contact  with  alkaline  salts  either  as  dust  or  in  solution 
in  the  moisture  about  the  animal,  the  result  will  be  a  sudden  con- 
traction of  the  portion  of  the  mantle  affected,  consequently  the 
mucus  deposit  either  will  not  be  laid  down  evenly  on  the  margin  of 
the  shell  or  its  deposition  may  be  for  the  moment  retarded.  In 
either  case  an  irregularity  will  result.  The  mantle,  turgescent  with 
secretion,  cannot  indefinitely  retain  the  secreted  fluids,  and,  after  a 
time,  even  if  the  alkaline  irritant  is  still  active,  the  mucus  must  be 
exuded.  But  if  this  is  done  by  a  film  of  tissue,  more  or  less  irregu- 
larly contracted,  the  deposition  will  be  correspondingly  irregular  in 
its  location.  As  the  epidermis  is  first  laid  down,  and  the  more  cal- 
careous matter  subsequently  upon  its  elastic  surface,  it  follows  that 
an  irregular  surface  of  the  epidermis  will  be  reinforced  by  shelly 
matter  and,  as  it  were,  petrified  in  its  irregularity,  which  will  be 
exhibited  permanently  in  the  external  surface  of  the  shell.  If  a 
minute  process  of  the  mantle  edge  would  normally  produce  a  spiral 
thread  on  the  surface  of  the  shell,  and  its  regular  deposition  is  inter- 
rupted by  the  alkalinity  of  dust,  air  or  moisture  about  it,  the  tissue 
will  be  obliged  to  contract  after  a  short  period  of  expansion,  and  the 
spiral  thread  will  consequently  appear  broken  up  into  a  series  of 
granules.  The  more  violent  the  induced  contraction  the  greater  will 
be  the  amount  of  undeposited  mucus  contained  in  the  respective 
glandular  cells,  and  which  must  be  got  rid  of  at  the  next  period  of 
expansion,  and,  consequently,  the  coarser  will  be  the  granules  formed 
by  its  exudation  at  the  next  opportunity.  The  coil  of  the  shell  is 
determined  partly  by  that  portion  already  existing,  against  which 
the  new  deposit  must  be  laid  down,  and  partly  by  the  form  and  mass 
of  the  body  of  the  animal  within  the  shell.  The  direction  of  the 
coil  is  a  resultant  of  the  reactions  between  these  two  factors,  guided 
to  a  limited  extent  by  gravity  which  pulls  the  shell,  pendant  from 
the  extruded  animal  to  one  side  or  the  other,  while  the  animal  is 
active.  Yet  as  the  deposition  of  shelly  matter  takes  place  chiefly, 
if  not  entirely,  when  the  animal  is  contracted  and  at  rest,  mostly 
within  the  shell,  it  cannot  be  expected  that  the  action  of  gravity 
should  have  much  influence  on  the  form  of  the  shell.  But,  if  the 
growth  of  the  soft  parts  be  accelerated  so  that  they  increase  in  length 
of  coil  disproportionately  to  the  growth  of  the  shell,  the  direction  of 
the  coil  is  correspondingly  less  dependent  on  the  form  of  the  existing 
whorls  and  more  dependent  on  the  posture  assumed  by  the  extruded 
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soft  parts,  so  that  if  the  suggested  growth  be  sudden,  as  if  forming 
a  climax  during  which  maturity  is  rapidly  assumed  (a  state  of  things 
readily  induced  by  changes  in  the  reproductive  organs  and  the  ripen- 
ing of  their  contents),  a  sudden  change  in  the  direction  and  form 
of  the  whorl  may  be  induced  dynamically.  This  is  what  I  believe 
takes  place  in  such  forms  as  Holospira,  Cylindrella  and  various 
Cydoatomatidcd,  If  we  picture  the  animal  on  a  twig,  holding  on  by 
the  foot  and  partially  retracted,  the  spire  heavy  with  contained  ova 
and  the  animal  at  rest,  pending  secretion  of  shell  matter,  it  is  easy 
to  imagine  the  manner  in  which  the  mature  aperture  may  be  built 
up  on  the  margin  of  a  perpendicularly  pendant  immature  shell, 
without  following  the  cycloidal  curve  of  the  earlier  whorls. 

The  influence  of  a  very  dry  warm  atmosphere  on  the  expanded 
mantle  will  be  analogous  to  that  of  alkaline  matter,  but  likely  to 
act  with  less  irregularity.  A  particle  of  alkaline  dust  might  afiect 
a  small  part  of  the  margin  of  the  mantle  and  not  the  rest,  while  the 
air  might  be  expected  to  act  on  the  whole  expanded  margin.  It  is 
probable  even  then,  however,  that  some  portions  of  the  edge  might 
dry  quicker  than  others  and  more  or  less  irregularity  would  almost 
certainly  result.  Of  course,  if  the  margin  of  the  mantle  were  to  be- 
come actually  desiccated,  secretion  would  cease  and  could  not  go  on 
again  until  the  dry  tissue  had  been  cast  off  and  replaced.  But  it  is 
probable  that  the  tissue  is  too  sensitive  for  such  an  event  to  occur 
under  ordinary  conditions.  It  would  probably  operate  so  that  when 
the  animal  felt  the  mantle  becoming  uncomfortably  dry,  it  would 
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developed  and  deposited  in  the  early  part  of  the  wet  season.  The 
nuclear  portion  of  the  shell  presents  the  features  so  characteristic  of 
many  continental  Bulimuli  in  that  the  first  whorlis  angulated  above 
and  the  vertex  is  consequently  concave  or  even  funicular.  The  sur- 
face of  the  nucleus  is  evenly,  closely,  transversely  ribbed,  with  fine 
spiral  striae  perceptible  between  the  ribs  upon  magnification.  The 
sculpture  of  the  nuclear  whorl  merges  gradually  into  that  of  the 
succeeding  whorls,  the  ribbing  becoming  finer  until  it  is  lost  in  the 
incremental  sculpture.  The  spiral  stride  become  stronger  and  prac- 
tically cover  the  whole  shell.  Four  delicate,  fine  spiral  threads  are 
evenly  spaced  on  the  whorls  between  the  periphery  and  the  suture, 
somewhat  broken  by  the  rather  regularly  spaced  incremental  eleva- 
ted lines.  Where  the  two  intersect,  the  epidermis  is  raised  in  micro- 
scopic cilia  only  visible  in  finely  preserved  young  specimens.  In 
this  condition  there  are  four  or  ^v%  whorls  besides  the  nucleus. 
They  are  of  a  reddish-brown  with  a  pale  olive-greenish  narrow 
peripheral  band.  Up  to  this  point,  unless  it  be  that  the  shell  is 
slightly  narrower,  the  species  is  indistinguishable  from  B,  unifaseia' 
tu8.  About  this  time,  earlier  in  some  later  in  others,  the  peculiar 
indented  irregularities  of  the  surface  be^in  to  appear;  at  first  exag- 
gerated slightly  irregular  incremental  lines,  then  irregular  broken 
surface  markings  recalling  rusted  metal  which  has  been  cleaned  but 
preserves  the  maculae  of  oxidation.  Finally  the  aperture  shows  a 
slightly  reflected  lip,  a  pillar  thickened,  keeled  at  the  base,  tubercu- 
lar with  a  single  tubercle  set  anywhere  along  its  length  ;  the  outer 
lip  with  one  or  two  adjacent  tubercles,  the  umbilicus  from  large  and 
ample  to  very  contracted,  almost  closed. 

The  peripheral  band  persists  in  some  cases ;  the  warty  prominen- 
ces are  whiter  than  the  shell  normally  would  be,  having  a  bleached 
aspect.  I  should  read  the  developmental  history  of  this  species  gen- 
erally as  follows :  The  species  sprang  from  a  form  not  unlike  B, 
Xantusii  of  Lower  California,  the  superficially  more  similar  Peru- 
vian B.  rhodaeme  and  pruinosus  having  a  diflferent  nucleus.  The 
ova  hatching  in  the  height  of  the  rainy  season  grew  normally,  and, 
if  the  rainy  season  had  been  long  enough,  would  have  developed  into 
shells  with  the  color  and  sculpture  of  B.  unifasciatus  and  the  form 
of  a  small  slender  B,  jacobi.  Some  of  the  specimens  almost  attain 
this  ideal.  Toward  the  end  of  the  season  either  occasional  hot  spells 
or  the  influence  of  salts  leached  out  of  the  decomposed  lava  soil  by 
the  rains  began  to  efifect  the  growing  shells,  some  more  and  some  less, 
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and  coDtiDued  to  do  so  until  they  completed  their  shelle,  or  were 
forced,  immature,  to  go  into  hibernation.  Completing  their  shells 
under  pressure  and  affected  by  the  environment  the  thickening  of 
the  aperture  was  more  or  less  irregularly  deposited,  and  the  excess 
of  shell  matter  appears  in  the  form  of  tubercles  or  lumps  of  callus 
dbposed  about  the  aperture.  As  might  be  expected,  so  far  aa  we 
know  the  situs  of  the  various  species,  these  peculiar  deformations 
occur  chiefly  among  the  species  of  the  dry  zone  below  or  the  grassy 
zone  above,  the  conditions  of  the  intermediate  wooded  zone  are 
probably  more  uniform,  or,  perhaps,  species  living  on  the  ground  or 
on  low  herbage  are  more  likely  to  be  affected  by  alkaline  efflores- 
cences than  those  which  live  at  a  greater  height  on  trees  and  shrubs. 
If  these  views  are  correct,  we  should  expect  to  find  analogous 
effects  produced  on  similar  mollusks  in  similar  situations  throughout 
the  world.  They  should  be  produced  without  reference  to  the  line  of 
descent  of  the  species,  that  is,  species  of  the  Euro|)ean  BuliminuB  or 
the  African  Aehatina  should  in  analogous  situations  exhibit  practi- 
cally the  same  sort  of  deformation  as  has  just  been  described  in  spe- 
cies of  Btdimtdtis  isolated  on  the  Oalapagos.  Is  this  the  case? 
Analogous  situations  are  not  very  numerous.  Wanted,  an  island 
habitat  with  volcanic  rocks,  a  climate  combining  periodical  dryness 
with  occasional  wet  mists  and  a  regular  rainy  season.  In  the 
Hawaiian  Islands  we  have  something  of  the  sort,  but,  owing  to  their 
larger  size,  there  is  a  much  more  continuous  flow  of  water  in  btreams, 
the  climate  is  not  so  hot  and  the  parallel  is  far  from  exact.  The 
island  of  Fernando  de  Noronha  has  been  said  to  have  a  remarkable 
rt^0ml)lunoe  to  tht^  (ittkimifOf,  nud  so  did  St.  Hd<*iia  before  it 
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2.  B,  (Tomigerusf)  Ramagei  Smith. 

3.  B.  (Bulimulus)  Ridleyi  Smith. 

4.  Pupa  solitaria  Smith. 

5.  Stenogyra  (  Opeas)  octonoides  C.  B.  Ad8. 

6.  S,  {Opeas)  aubula  Pfr. 

7.  8.  (  Opeas)  Beckiana  Pfr.  var. 

This  fauna  is  of  South  American  type.  While  there  are  8ome 
Australasian  forms  which  recall  Polygyratia  in  their  shell  charac- 
ters, their  anatomy  is  still  unknown.  The  nearest  relatives  of  this 
species  appear  to  be  the  continental  JST./^o/^c^onf a  Orbigny,  and  such 
forms  as  H.  endodonta  of  Ecuador.  It  is  curious  that  the  Helices 
of  oceanic  islands  so  frequently  belong  to  groups  which  have  the 
throat  of  the  shell  armed  with  spiral  lamellae,  and  the  fact  will  be 
considered  later  in  connection  with  the  St.  Helena  fauna.  None  has 
yet  been  described  from  the  Galapagos,  yet  one  canncJt  help  wonder- 
ing if  the  Helix  not  specifically  named,  found  by  Darwin,  and  sup- 
posed by  Cuming  and  himself  to  be  identical  with  a  Tahitian  spe- 
cies, might  not  have  been  of  this  type.  It  is  obvious  that  the 
Noronha  fauna  is  too  small  to  admit  of  basing  much  upon  its  char- 
acters, but  small  as  it  is,  they  are  quite  suggestive.  The  second 
species  is  referred  with  some  doubt  to  Tomigerus  by  Smith.  It 
seems  to  the  writer  that  the  doubt  is  well  founded,  and  that  the 
curious  species  in  question  is  hardly  more  different  from  B,  Ridleyi 
than  B.  Darwini  is  from  B.jacobi  or  Simrothi, 

Bulimulus  Ridleyi  is  fuscous  with  a  pale  peripheral  line.  The 
incremental  lines  are  cut  by  slender  spiral  striae  and  the  shell  is  umbili 
cated.  The  aperture  recalls  that  of  B,  Simrothi  and  in  some  respects 
that  of  the  fossil  Bulimali  of  the  Oligocene  silex  beds  of  Tampa, 
Florida.  It  is  found  on  trees  and  under  stones  rather  widely  dis- 
tributed on  the  island.  According  to  Smith  "  It  resembles  some- 
what in  form  certain  species  of  Partula;  it  faintly  recalls,  chiefly  on 
account  of  color,  Bulimulus  jacobi  from  the  Galapagos  Islands."  It 
will  be  observed  that  all  the  forms  with  which  it  is  compared  are  of 
insular  habitat,  Florida  in  Oligocene  times  having  been  an  island, 
while  in  the  Oligocene  beds  of  the  continent,  of  the  same  horizon  as 
the  silex  beds,  no  Bulimuli  have  been  found. 

Pupa  solitaria  Smith,  is  so  similar  to  the  variable  P.  Wolfii  Mil- 
ler of  Guayaquil  (P.  munita  and  P.  clausa  Reibisch  of  the  Galapa- 
gos) that,  bearing  in  mind  the  wide  dispersion  of  these  minute  spe- 
cies, I  strongly  suspect  a  sufficient  number  of  specimens  would 
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6r  l«4  mraei  KSfftsciilj  zz£r:«£ixisE-t  sbse  3i»  «mwi>HK  cf  tibe 
matuL  Ti^ant  'amr^  jTzn^gi  d,  i^^a/L  -n.jat  fir  mLTttziBaA,  ai  t^ 
biSK  i^r»t  5»1  M  rr"T»  a»t  >!srElan»  -.iT  «:rfK*  lextore  wkk 
viiidi,  ^a  :jiji  *'m  i— ■  ii  v»  i.?»  Jaezcij  novOErskML  Omrtliftg  ^'»- 
Mijtui.  3Kr»  nr-jt&ta  tort  r^'seiijj  ii;£r:c  wx^  fpns.  tbe  ia»d  dbtll 
£biaa  '*^  TC  H^.AaA  ^xyiBLzrmst  ix«ir  fccoa  if  be^jec'id  flbdk  vil^ost 

iiMt^^  H^.jn^^Tf^n^  f.f  K^flbrr    viti  ]ir:re  or  jcv  cnaplicmted  orml 
la£Mrvj0fc  ,  .l^-iuafiMrs     /'afM'inu     cvrif^^^i.^puM   Dill  v.  ftiid  two  or 

hnUmui^  ' F'^.hiKfA^jk ^  '^s^2  MzA  iw.  reiASc^  specie* :  a  T— lyentf 
likic  »ls»^ii,  /^vf^a  C'S»^<^ffai««  pensrilU  ^mixh  Pikbrr,  ftiid  tvo 
mlufiU:  ^MiTMat  'A  h^yi ;  acd.  Umj.  Uiree  fpme§  of  Swn'iea,  in  all 
twKtjtf'fiiioiir  fpimc^.  Of  :b«ae.  r<T  th«  ^rmdusl  deskcatioo  of  tbe 
uUfKi,  tvttitjHwo  »rfe  become  extinct. 

Tb«  oatire  form*  fouod  living  comprise  two  fpecies  of  Endo- 
fb/tU/i,  I**if:hif,iu^  m^Mnoid'-J!  and  P.  TurtonL  and  three  species  of 
Hut^fua,  Tlie  mollutk  fauna  as  a  whole,  i«  rK:eaoic,  and  shows  no 
strong  affinity  with  either  America  or  West  Africa,  especiallj  tiie 
fonwer.     The  wjanner  in  which  these  molltisks  reached  the  island  is 
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timate  structure  of  these  animal  as  related  to  the  conditions  in 
which  they  live  is  the  object  of  consideration. 

The  Helices  are  of  less  importance  in  this  discussion  because  we 
do  not  know  what  species  may  be  found  to  inhabit  the  Galapagos  on 
thorough  search.  But  we  may,  in  passing,  note  that  the  species 
have  certain  characteristics  which  are  almost  exclusively  found  in 
members  of  insular  faunas,  of  which  the  most  remarkable  are  the 
parallel  spiral  lamellae  running  inward  from  the  aperture.  They 
are  obviously  protective  and  their  presence  would  suggest  a  peculiar 
enemy,  entering  the  aperture  to  devour  the  inhabitant  of  the  shell, 
as  prevalent  in  island  faunas. 

If  we  examine  Pfeiffer's  list  of  species  belonging  to  the  section  of 
Patula  called  Endodonta,  to  which  these  Helices  were  referred  by 
him,  we  shall  find  that  of  those  with  basal  lamellae  all  are  insular 
species,  the  largest  body  of  land  to  which  any  species  is  referred  be- 
ing Tasmania.  Of  the  eighteen  forms  with  parietal  lamellae  all  are 
insular  on  tropical  islands  from  New  Caledonia  to  Hawaii.  Of 
those  with  both  parietal  and  basal  lamellae,  omitting  those  described 
from  St.  Helena,  the  entire  thirty- three  species  are  insular  and  from 
mountainous  tropical  islands,  most  of  which  are  known  to  be  vol- 
canic. 

Of  the  other  land  shells  the  singular  Pwpa  or  Tomigerus  perexilis 
appears  to  be  a  local  development,  but  there  are  two  ordinary 
Pupas  one  of  which  is  very  similar  in  its  general  features  and  type 
of  lamellation  to  the  Noronha  and  Galapagos  species,  a  likeness 
already  noted  by  Smith.  The  Succineas  again,  over  and  above  the 
general  similarity  of  the  species  everywhere,  exhibit  certain  pecu- 
liarities which  appear  to  be  associated  with  an  insular  habitat.  The 
Succinea  brevior  of  the  Galapagos  can  hardly  be  discriminated  from 
S.  helencB  from  St.  Helena.  S.  Bettii  is  parallel  with  S.  pida,  and 
S,  Wolfi  with  Bensoniana,  In  endeavoring  to  find,  in  our  large 
collection  of  domestic  and  foreign  Succineas,  some  species  with 
sculptured  surface  to  compare  with  S,  corbia,  the  only  forms  of  the 
kind  which  the  National  Museum  aflforded  were  insular,  from  Samoa, 
Martinique,  St.  Helena,  etc.  Doubtless  the  peculiar  vermicular  or 
dichotomous  impressed  lines  which  these  species  show  are  due  to 
causes  similar  to  those  already  described  which  modify  the  surface 
sculpture  in  Bulimulus,  Not  all  them  show  it,  but  those  which  do 
show  it  are,  so  far  as  I  have  yet  observed,  either  insular  or  subjected 
to  locally  arid  conditions.  Those  species  in  which  this  sort  of  sculpt- 
ure has  become  habitual  are  all  insular  and  tropical. 
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There  remain  only  the  Bulimoid  £>rms ;  these  being  mostly  fofldl 
have  received  little  attention  in  the  usual  works  of  reference.  The 
well  known  Bulimus  at/m-vw/jpinaof  Dillwyn  (sp.)  was  erected  into 
a  genus  by  Beck  as  early  as  1837  under  the  name  of  Paehyohu} 
With  it  Beck  associated  a  number  of  species  of  the  type  of  Bulimus 
bilabiattLS  and  melanodomus,  which  arrangement  was  followed  by 
Pfeiffer  and  most  subsequent  writers.  There  are  distinct  points  of 
resemblance,  but  these  are  probably  dynamic  rather  than  ontogen- 
etic. To  the  writer  the  relations  of  Pachyotus  are  directly  with  a 
certain  number  of  its  associates  of  St  Helena. 

The  Bulimiform  Helicacea  of  St.  Helena  may  be  divided  into  two 
groups' :— one  (Achatinoid)  typified  by  the  PachyotuB  auris-vulpina 
and  characterized  by  a  closed  or  nearly  closed  umbilicus  and  a  cork 
screw  twisted  axis,  the  other  (Bulimuloid)  by  a  straight  axis  and 
more  or  less  open  umbilicus.  The  last  group  comprises  Bulimulns 
Blofieldi  and  Seleanus  of  Forbes  and  B,  helena  Quoy  and  Gaimard. 
The  Pachyotus  group*  comprises  all  the  other  species  of  the  island. 

^  The  type  was  selected  from  among  Beck's  species  by  Gray  in  1847.  In 
1848  Fischer  de  Waldheim  named  it  ChUonopm. 

®  According  to  Mr.  H.  A.  Pilsbry,  whose  opinion  on  the  sabject  is  entitled 
to  the  greatest  weight,  the  two  principal  groups  are  probably  referable  to  the 
Achatinida  {Pachyotus  and  CUostyld)  and  the  Bulimulida  (Pachnodus),  The 
former  would  be  nearest  to  Perideris^  and  the  latter  to  Pachnodus  as  typified 
by  P.  veltitinus.  As  the  so-called  Tomigerus  of  St.  Helena  b  probably  a  mod- 
ified Pupa  {Campolamus  Pilsbry)  analogous  to  Boysidia  and  Nypstlostama/ii 
would  seem  that  the  affinities  of  the  St.  Helena  fauna  are  West  African,  Ort- 
ental  or  LK-'^mnic^  riitiier  tliuti  iSouth  Amerieani  in  Jipite  Qf  the  pre^etic^  m 
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Those  who  are  not  accustomed  to  recognize  the  flexibility  of  organ- 
isms nor  to  discriminate  ancestral  from  dynamic  characters  will, 
perhaps,  be  astonished  at  any  arrangement  which  includes  in  one 
group  species  apparently  so  dissimilar  as  aurU-vulpina  and  melanir 
aides,  but  I  think  a  little  unprejudiced  study  of  the  specimens,  in 
connection  with  B.  suhplicatua,  will  convince  any  one  of  the  likeli- 
hood of  their  genetic  relationship. 

To  treat  the  simplest  and  smallest  group  first,  we  may  take  the^. 
helena  and  its  allies.  This  species  was  placed  in  the  section  Nassio- 
tus  by  Pfeifier  in  1856  (Mai.  Blatt,  II,  p.  161);  and  it  is  quite  similar 
in  several  respects  to  some  of  the  Galapagos  species,  but  is  probably 
derived  from  another  shoot  of  the  genus  Bulimulua,  The  nucleus 
in  this  species,  in  B,  Blofieldi  and  Seleanus,  is  swollen  and  almost 
smooth.  It  has  no  axial  dimple  and  the  surface  seems  not  to  have 
had  any  coarse  sculpture.  The  species  show  the  microscopic  irreg- 
ularity of  the  incremental  lines,  the  undue  thickening  of  the  shell 
and  the  broken  lines  of  spirally  disposed  granulations  which  indicate 
the  influence  of  an  arid  or  alkaline  habitat.  Full  grown  specimens 
generally  show  the  irregularities  of  the  aperture  characteristic  of 
individuals  which  have  been  forced  into  long  continued  hibernation 
before  the  mantle  had  discharged  all  its  surplus  calcareous  salts,  or 
had,  by  reason  of  long  continued  aridity,  to  caulk  the  vicinity  of  the 
aperture  with  shelly  matter  in  order  not  to  be  absolutely  desiccated 
by  evaporation.  These  characters  are  precisely  those  we  find  im- 
posed upon  the  Galapagos,  Lower  California  and  other  arid  region 
species. 

The  Achatinoid  group  though  possessing  many  dynamic  charac- 
ters in  common  is  probably  derived  from  two  sources.  B,  exulatus 
Benson  and  B,  subtruncattLs  Smith  have  an  imperforated  twisted 
axis,  a  plump  small  nucleus  followed  by  a  few  small  and  then  sev- 
eral rapidly  enlarging  whorls,  a  flaring  aperture  angulated  below 
and  with  a  keel  or  angle  on  the  edge  of  the  pillar.  They  show  less 
than  any  of  the  others  the  effects  of  aridity  and  have  rather  thin 
shells.  They  originally  had  translucent  or  brownish  shells  with  a 
pale  tracery  of  opaque  white  or  yellowish.  The  aperture  is  regular 
and  there  is  but  little  callous  deposit.  For  this  section  the  name 
Cleodyla  may  be  used.  Its  resemblance  to  Psevdachatina  seems  to 
be  slight  and  superficial. 

The  second  group,  Pachyotus  of  Beck,  with  C.  aurU-vulpina  as 
type,  comprises  also  B,  melaniotdes,  B.  mbplicatua  and  probably  B. 


est 


'r*:%»  -vrjj^y^ijr  •/» 


'>*WL 


'l%m  ttf^rfuit^  u»r  I  <iiiii»«»_.«uiiff^«nM:<z:iHiiKi«c.  iii«n»  4ir  ies-'Uits- 
«t«M   <ti|;».    fTiiiei     ti    uit   «v»r:iiifai»  vrjiim    ub?*   uiiffiufc^c.  ubt 

\0cf  y^  s/  h    7i'.'*«uj.    t*ir  4M%  111  r>9iinii  w  «inn*utt  Hxm:  ait  In  ipimic 
/^  -li-t^-^^r.!^      /'♦nun*  u"  ;»r»=«^fir.  r  ii#t.ci. •!••€.-*  iLiiiiita>  &  ?v>a 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  421 

extiDct  species,  it  is  highly  probable  that  this  island  was  never 
wooded  and  has  always  been  much  dryer  than  St.  Helena. 

It  would  carry  us  too  far  afield  to  undertake  a  discussion  of  the 
characteristics  of  the  terrestrial  mollusk  fauna  of  those  Pacific 
islands  which  by  their  elevated  and  volcanic  character  and  geo- 
graphic situation  might  be  comparable  with  those  we  have  already 
reviewed.  ^  comparison  of  other  highland  subtropical  faunas  where 
the  situation  is  complicated  by  seasonal  or  general  aridity,  will 
throw  much  light  on  the  principles  involved.  I  have  elsewhere 
examined  the  Lower  Californian  Bulimuli  (Proc.  U.  S.  Nat.  Mus., 
1893)  a  group  which,  like  that  of  the  highlands  of  Peru  and  Chili, 
offers  an  excellent  field  for  study.  But  the  absence  of  detailed  knowl- 
edge of  the  situs  affected  by  the  several  species  is  a  great  drawback 
to  safe  generalization.  A  species  which  spends  its  existence  bur- 
rowing in  the  succulent  fronds  of  cactuses  can  hardly  be  said  to  be 
subject  to  arid  conditions,  even  if  the  cactus  stands  in  a  desert,  and 
similar  doubts  and  difficulties  are  encountered  at  every  turn,  when 
one  would  investigate  a  general  question  of  this  kind.  On  isolated 
islands  like  the  Galapagos  and  St.  Helena,  the  conditions  are  com- 
paratively simple,  but  on  the  continents  it  is  different,  and  there  the 
complexity  of  conditions  is  too  great  to  allow  us  with  safety  to  take 
much  for  granted. 

Fischer  has  pointed  out  that  existing  faunas  are  most  nearly 
related  to  the  antecedent  tertiary  faunas  of  the  same  region  (Man. 
Conch.,  p.  118),  the  writer  has  shown  that  this  is  true  for  the  Amer- 
ican and  Antillean  regions,  and  others  have  recognized  the  same 
truth  in  other  parts  of  the  world.  In  pursuance  of  the  same  idea, 
the  writer  believes  that,  in  the  majority  of  cases,  a  circumscribed 
local  fauna  of  land  shells  will  be  found  in  the  main  to  be  most 
nearly  related  to  geographically  adjacent  groups  from  which  it  has 
probably  been  derived  ;  that  the  conditions  of  the  environment  are 
capable  of  inducing  directly  and  without  the  aid  of  natural  or  any 
other  kind  of  selection,  certain  changes  in  the  form  and  surface 
characters  which,  on  the  present  basis  of  classification,  are  generally 
taken  as  of  systematic  value ;  that  these  characteristics  may  be  so 
loosely  worn  as  to  disappear  in  the  individual  or  in  the  whole  group 
if  the  pressure  of  the  environment  inducing  them  be  altered  or  re- 
moved ;  that  in  time,  and  especially  if  the  characters  be  of  useful 
nature,  they  may  become  fixed  by  hereditary,  transmission  or  natural 
selection,  or  both  combined ;  that  similar  factors  in  the  environ- 
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C.  What  results  in  the  shape  of  dynamic  modifications  may  be 
anticipated  ? 

Answer. — The  first  result  of  room  to  spread,  safety  and  plenty  of 
food,  would  be  to  release  the  species  from  the  shackles  of  the  en- 
vironment from  which  they  had  been  transplanted  and  to  promote 
general  variability. 

(Ex.  Wonderful  variability  of  insular  shell  faunas,  such  as  those 
of  Madeira,  Galapagos  and  St.  Helena  Islands). 

Secondly,  the  particular  features  likely  to  indicate  local  dynamic 
influence  under  the  assumed  conditions  would  be: 

On  the  surface :  wrinkling,  corrugation  or  shagreening. 

(Ex.  The  great  majority  of  land  shells  in  such  situations,  as  the 
Helicidce  in  Madeira,  the  Bulimuli  in  the  Galapagos,  Succinea  in 
many  islands,  etc.). 

At  the  suture:  plaiting  or  wrinkling  more  or  less  rhythmical. 

(Ex.  B.  achatellinus  Forbes  and  B,  nux  Brod.  of  the  Galapagos ; 
many  Achatinella;  all  the  Pachyotis,  etc.). 

At  the  vertex:  loose  coiling  or  dimpling  of  the  nuclear  coil. 

(Ex.  Bulimuli  of  Lower  California,  Galapagos,  Peru,  St.  Helena, 
etc.). 

Of  the  axis :  Exhibition  of  a  tendency  to  irregularity,  cork  screw 
twisting,  or  outward  (internal  to  the  tube  of  the  axis,  but  external 
to  the  tube  of  the  shell)  grooving  in  shells  of  elongated  form,  result- 
ing in  a  tendency  to  form  an  angle  or  keel  at  the  anterior  edge  of 
the  pillar  within  the  aperture  and  an  obscure  channel  at  its  extrem- 
ity. 

(Ex.  All  the  Pachyotisy  many  of  the  Ncesioti,  Cleostyla^  Pleuro- 
pyrguSj  Achatinella,  etc.). 

Of  the  aperture:  Thickening  of  the  margin  in  connection  with 
hibernation^  the  formation  of  ill  defined  tubercles  on  the  lips  or  par- 
ies, irregularity  of  the  margin  with  respect  to  the  plane  of  incre- 
ment, and  a  tendency  to  contraction  at  the  fullgrowji  aperture  dur- 
ing or  after  hibernation. 

(Ex.  PachyotuSy  many  Ncesioti,  some  Bulimuli  of  Lower  Califor- 
nia, etc.). 

Of  these  characters  some  are  more  likely  than  others  to  be  selected 
as  beneficial  to  the  species,  and  these  relate  chiefly  to  general  form 
and  coloration.  In  the  matter  of  form  the  particular  situs  of  the 
species  has  a  preponderating  influence,  small  and  slender  shells  be- 
ing easier  to  manage  in  the  narrow  fissures  under  stones  frequented 
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by  many  species ;  short  and  stout  forms  apparently  succeeding  bet- 
ter among  dead  leaves  and  the  short  herbage  in  stony  places,  while 
more  elongated  medium-sized  forms  are  more  in  vogue  among  those 
which  live  on  trees  and  high  shrubs.  It  may  also  be  the  case  that 
when  hibernating,  affixed  to  a  branch  or  leaf  stalk,  a  form  simulat- 
ing a  bud  or  spine  would  to  a  certain  extent  be  protected  from 
thrushes  and  other  mollusk-eating  birds. 

In  the  matter  of  color,  selection  undoubtedly  has  much  influence. 
Subtranslucent  browns  and  pinkish  flesh-color  harmonize  with  dead 
leaves,  and  the  opaque  tracery  of  yellowish  streaks  so  common  on  the 
ground  loving  species  obviously  adds  to  the  difficulty  of  reoogniziog 
the  snail  in  such  localities.  Among  the  lava  rocks  sienna  browD8 
flecked  with  white  are  common  and  unquestionably  protective.  On 
trees  everywhere  the  tendency  is  to  spiral  stripes  of  color,  the  8U^ 
face  is  frequently  more  polished,  the  color  brighter,  with  a  tendency 
to  the  development  of  green  among  the  colors,  which  is,  so  far  as  I 
know,  never  found  in  species  living  on  the  ground.  In  AehaUfulla 
these  tendencies  may  be  studied  with  advantage,  and  they  can  be 
recognized  in  the  NcBsioti  and  other  Bulimuli  almost  everywhere. 
They  are  recognizable  also  among  the  Helices.  In  insular  faunas 
the  Helices  which  seem  to  persist  most  efiectively  are  small  with 
many  whorls,  a  wrinkled  surface,  yellowish  or  olive  coloration  often 
with  reddish  radiating  flecks  when  fresh,  or  wholly  reddish-brown. 
Many  of  them  have  a  protective  armature  of  lamellae  obstructing 
the  aperture,  perhaps  against  the  hard  round-bodied  millipedes,  like 
JuliSf  which  eat  snails  and  are  not  uncommon  in  insular  faunas. 
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There  is  no  reason  why  such  exceptional  forms  should  maintain 
themselves,  unless  there  is  a  niche  in  the  environment  which  they 
are  especially  qualified  to  fill. 

The  small  ZonitidcBy  commonly  known  as  Hyaliniay  Gonulua,  etc., 
are  especially  fitted  by  their  size  and  lightness  to  be  transported  by 
winds,  adhering  to  dead  leaves  or  other  light  objects.  They  are  also 
well-adapted  to  maintain  themselves  under  adverse  circumstances, 
excepting  against  extreme  aridity.  Consequently  it  is  not  surpris- 
ing that  they,  and  the  small  Pupidcd  of  which  the  same  is  true, 
should  be  foun<l  as  members  of  nearly  all  insular  faunas  where  many 
other  common  types  are  wanting. 

Other  small,  thin  and  light  shells  like  Leptinaria,  Balea,  Subu- 
lifuit  etc.,  are  so  easily  transported  that  their  presence  in  insular 
faunas  excites  no  surprise,  though  the  mystery  as  to  how  any  of 
these  shells  reached  their  present  habitat  remains  as  provoking  as 
ever.  The  distribution  of  land  shells  is  full  of  such  mysteries^  to- 
ward the  solution  of  which  so  little  has  been  done.  Thus,  the  Helix 
(^Tachea)  subglobosa  of  Binney  is  apparently  not  distinguishable 
from  the  pale  unicolorate  variety  of  the  H,  hortensis  of  Europe  and 
has  been  confidently  asserted  to  have  been  introduced  by  commerce. 
It  is  the  only  representative  of  its  particular  group  in  America,  and 
is  known  only  from  the  extreme  northeastern  border  of  the  United 
States  from  Massachusetts  to  Cape  Breton  Island,  living  everywhere 
close  to  the  sea  or  even  on  small  islands  ofiT  the  coast.  The  suspi- 
cion that  this  species  is  an  importation  is  very  natural,  but  never- 
theless it  is  found  in  the  clays  of  the  Cbamplain  epoch  of  the  coast 
of  Maine  and  in  prehistoric  shell-heaps  of  the  same  region,  so  that, 
if  it  was  imported,  Leif  Ericsen  had  a  predecessor  in  the  glacial 
epoch.  The  banded  forms  of  hortensis,  since  imported,  do  well  and 
multiply  varieties  without  diflSculty  and  in  profusion.  How  did  it 
happen,  then,  that  the  importer  of  the  subglobosa  brought  only  one 
of  the  rarer  varieties  and  planted  it  along  a  thousand  miles  of 
coast  ?  And  why  should  it  appear  living  chiefly  on  rocky  islets, 
never  occupied  or  tilled  by  man  ?  The  answer  to  such  questions  in- 
volves matters  of  the  greatest  interest  and  importance  in  the  history 
of  the  distribution  of  life  on  the  globe.  Applied  to  the  Galapagos 
Islands,  it  is  evident  that  occupation,  especially  by  sheep,  will  ren- 
der it  impossible  forever  to  get  any  complete  data.  May  it  not  be 
hoped,  therefore,  that  some  one  will  undertake  to  make  a  thorough 
and  complete  survey  of  the  malacology  of  these  islands  before  it  is 
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too  late.  The  study  of  the  development  of  spedfid  forms  can  never 
be  made  complete  in  the  Hawaiian  Islands,  because  the  sheep  and 
goat  have  preceded  the  investigator.  There  is  still  a  chance  to  study 
the  problem  in  the  Galapagos  Islands,  and  it  should  not  be  lost 

BUMMABT  OF  THE  LAND  SHELL  FAUNA  OF  THE  GALAPAGOS 
ISLANDS. 

Genni  BULIXULUS  LeMh. 

Section  NAESIOTUS  Albers, 

Nasiotm  Albers,  Heliceen,  p.  162,  1850.     Type  B,  nux. 
Rhaphiellus  Yit,^  Versach  einer  Anordnung  der  Heliceen  nach  naturllchen 
en.  Malak.  Blatter,  II,  p.  160,  1855.   I^pe  B,  achaiineUinus,  MaiteDS 


in  Albers,  Ed.  ii,  p.  238. 1860  (Sect.  Bulimini) 

Omphahstyla  H.  &  A.  Adams,  G^n.  Bee.  Moll.,  ii,  p.  161,  1855 ;  not  of 
Schleuter,  Syst.  Verz.,  p.  7, 1838. 

Nesiotes  Martens,  in  Albers,  ed.  ii,  pp.  220-21, 1860. 

Nesiotus  Clessin,  in  Pfeifier,  Norn.  Hel.  Viy.,  p.  254, 1881. 

Ataxus  sp.  Clessin,  op,  cU.^  p.  253. 

PeUcostoma  Beibisch  {exparte)  in  Isis,  Abh.  8,  p.  13, 1892. 

The  nomenclature  of  this  section  has  had  serious  vicissitudes,  as 
indicated  by  the  above  synonymy. 

The  group  was  named  Ncsdotus  by  Albers  who  gave  no  derivation 
for  it,  though  the  sound  of  the  word  naturally  inclined  the  hearer 
to  suppose  that  it  was  suggested  by  vyi<Tmn)^^  islanders,  and  on  this 
assumption  von  Martens  proceeded  to  modify  the  spelling  to  Nesiotet, 
which  would  be  a  proper  latinization  of  that  Greek  word.  There  is 
no  rule  of  nomenclature  which  authorizes  any  one  to  supply  a  grata- 
itous  derivation  for  a  word  published  without  any ;  still  less  because 
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quently  the  oectional  name  proposed  for  it  must  fall  into  the  syn- 
onymy of  that  given  earlier  to  B.  nux  and  its  allies.  It  is  probably 
due  to  the  great  rarity  of  this  species  that  its  situation  in  accepted 
systems  has  not  been  challenged  before  this ;  certainly  if  it  had  been 
as  common  as  B.  nux,  the  facts  could  hardly  have  escaped  attention 
so  long.  I  have  not  found  anywhere  any  reasons  stated  for  putting 
the  species  into  Buliminus  rather  than  Bulimulus  where  it  really 
belongs. 

The  name  Omphalostyla  was  applied  by  Schliiter  to  Bulimi  with 
the  pillar  vertically  twisted,  and  his  sole  example  was  the  African 
shelly  since  better  known  under  the  name  Achatina  ustulata  (Lam.) 
Menke.  It  was  probably  to  some  accidental  confusion  of  the  spe- 
cies with  the  Bulimus  ustulcUus  Sby.  of  the  Galapagos,  that  is  due 
the  application  by  the  brothers  Adams  of  Schluter's  name  to  the 
NcBsioti, 

The  type  of  the  section  Pelecostoma  Reibisch,  is  a  Ncdsiotus  which 
shows  a  ridge  at  the  base  of  the  pillar  which  gives  a  peculiar  chan- 
nelled aspect  to  the  adjacent  part  of  the  aperture.  This  feature  will 
be  found  more  or  less  distinctly  present  in  some  specimens  of  almost 
any  Galapagos  species  of  which  a  large  number  is  examined,  show- 
ing that  it  is  dynamic  or  individual,  and  not  of  systematic  value. 
The  second  species  of  this  "  section  "  is  Leptinaria  chathamerma,  a 
species  belonging  to  a  totally  distinct  group.  The  name  Pelecostoma, 
therefore,  may  be  safely  laid  away  on  the  synonymic  shelf. 

The  question  remains  as  to  whether  the  section  Ncmotus  has  any 
just  claims  to  be  separated  from  Thaumastus,  Scutalus  and  other 
nominal  sections  of  Bulimulus  into  which  so  many  diverse  forms 
have  been  gathered.  The  diagnostic  characters  given  by  von  Mar- 
tens in  his  second  edition  of  Albers  are  certainly  not  distinctive  or 
even  characteristic  of  the  whole  group,  or  even  of  several  separate 
species  of  the  same  group.  The  shells  are  by  no  means  always 
*'  aperte  perforata,"  even  in  the  same  species ;  the  columella  is  as 
often  "  plicata  '*  as  "  recta,"  and  the  peristome,  while  generally 
'' simplex/'  and  sometimes  ''acutum,"  is  not  seldom  denticulate  or 
tuberculous  and  more  or  less  distinctly  reflected.  The  anatomical 
details,  as  elsewhere  shown,  offer  no  characters  by  which  the  species 
may  be  differentiated  from  many  of  the  Bulimuli  of  the  mainland. 
The  utmost  that  can  be  said,  therefore,  is  that  NcBsiotus  is  a  con- 
venient term  for  the  geographical  group  inhabiting  the  Galapagos 
Islands,  and,  as  such,  we  may  retain  it,  without  giving  way  to  the 
delusion  that  it  stands  for  anything  more  important. 


4U 


^^...-^.mf.Tm         ..UjI    *    ill     2=l»r?3SS 

J^^*M0  *^m  m*A  tft^    Xm    h#^  u^  .r-  it^^   ir  vpslt  "Xi  IX*'  lemi 


me 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  4^9 

Three  specimens  examined,  of  which  one,  collected  by  Dr.  Baur, 
contained  the  soft  parts.  Owing  to  the  fact  that  the  specimen  had 
been  partially  dried  up,  it  was  impossible  to  examine  the  genitalia. 

The  jaw  was  like  the  jaw  of  jB.  nux^mth  about  18  irregular  flat  plate- 
like  ribs,  whose  blunt  ends  denticulate  the  margin,  especially  the  cut- 
ting edge.  The  outer  margin  of  these  plates  is  a  little  raised  and  thick- 
ened, the  color  is  pale  amber,  darker  where  thickest.  The  radula 
was  rather  broad,  the  single  teeth  did  not  differ  in  outline  from  those 
of  jB.  nux  more  thjtn  those  of  one  specimen  oinux  differs  from  those 
of  another.  The  number  of  laterals  is  14,  of  marginals  23,  the 
formula  i 

23  +  14144-23 

It  will  be  observed  from  these  facts  that  nothing  in  the  dentition 
of  B,  achatellinua  justifies  the  presumption  that  it  deserves  a  section 
to  itself.  In  Dr.  Baur's  specimen,  the  nucleus  is  delicately  trans- 
versely ribbed,  the  vertex  almost  urabilicate,  the  earlier  whorls 
nearly  white  and  opaque,  pinched  up  into  irregular  little  tubercles 
at  the  suture ;  the  later  whorls  have  revolving  dark  brown  color 
bands,  separated  by  whitish  interspaces  covered  with  a  yellowish 
epidermis.  The  base  is  mostly  pale,  with  a  dark  band  around  the 
umbilicus.  The  outer  lip  is  sharp-edged,  and  the  umbilicus  small. 
The  pillar  is  short  and  straight. 

A  specimen  sent  by  Cuming  to  Dr.  Lea  is  not  so  large,  and  is 
darker  colored,  the  ground  color  being  an  olivaceous  brown  with  a 
narrow  chestnut  band  at  the  periphery  ;  the  base  pale  and  the  um- 
bilicus entirely  closed.  The  nodulous  band  in  front  of  the  suture  is 
present  and  of  a  whitish  color. 

The  name  applied  by  Forbes  was  achatellinuSj  which,  by  several 
authors,  on  the  assumption  that  it  was  intended  as  a  diminutive  of 
Achatinella,  has  been  emended  to  achatinelliniUf  a  most  awkward 
and  clumsy  word.  But  it  is  just  as  likely  that  he  intended  the  word 
as  a  diminutive  of  the  same  root  as  Achatina ;  and,  at  any  rate,  no 
one  has  the  right  to  make  changes  on  an  unsupported  assumption, 
for  which  reason  the  original  form  is  retained  here. 
Bulimnlni  (HsBiiotni)  nnx  Broderip.    Plate  XVI,  figure  6 ;  Plate  XVII,  figure  10. 

Bu/tnm  nux  Brod.,  P.  Z.  S.,  1832,  p.  126,  (Charles  Id.) :  Sby.,  Conch.  111.,  p. 
6,  agB.  87,  87»,  1833. 

Bulimus  nux  Desh.  in  Lam.  An.  s.  Vert.,  ed.  ii,  vol.  viii,  p.  276, 1838 ;  Pfr., 
Mon.  Hel.  Viv.,  II,  p.  183, 1848;  Reeve,  Conch.  Icon.,  pi.  xxiii,  fig.  150  (not 
typical) ;  Smith,  P.  Z.  S  ,  1877,  p.  72. 

Buliminus  nux  Beck,  Ind.  Moll.,  p.  70,  1838. 

Bulimus  {Nasiotus)  nux  Albers,  Heliceen,  p.  162,  (Type  of  section). 
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Bulimulm  {Ompkalostyla)  nuxILAA.  AdrnmSyGeo.  Bee.  UM^  H  p.  Itfl^ 
1855. 

BuHtnuIus  (Nesioies)  nux  Martens,  in  Alben  ed.  U,  p.  220, 1860. 

BuHmuluM  \NaHotus)  nux  Pfr.,  Norn.  Hel.  ▼!▼.,  p.  254,  1881. 

BuUmus  nuciformis  Petit,  Jooroal  de  Conchrl.,  IV,  p.  365,  pi.  xi,  fif .  7, 
1858;  Pfr  ,  Mon.  Hel.  Vir.,  IV,  p.  410,  1859. 

Buiimus  {ATasictus)  nuciformis  Pit.,  Mml.  Blatt.,  il.  Vers.,  p.  161,  1864. 

BuUmuius  iNetides)  nuciformis  Martens  in  Albers,  ed.  ii,  p.  220,  1800. 

Bu&mulus  [Nasiohis)  nuaformis  Pfr.,  Nom.  Hel.  Vir.,  p.  254, 1881. 

BuHmus  incrassatus  Pfr.,  P.  Z.  8.,  1852,  p.  157 :  Kdster  in  Chemn.  Ooneh. 
Ckb.,  ed.  U:  Buiimus,  No.  88,  pi.  30,  figs.  13, 14;  Pfr.,  Moo.  Hel.  VIt.,  III. 
p.  415, 1853. 

Bulimulus  {Omphalostyla)  incrassatus  H.  A  A.  Ads.,  Oen.  Bee.  MoU.  IL  p. 
161,1855. 

Bulimulus  unifasciatus  Beibisch  (non  8bj.)  Isis,  1892,  p.  20,  pi.  i,  fig .  1,  mT 
p.  3. 

Bulimulus  {Nasioius\  nux  Beibisch,  Isis,  1892,  p.  3. 

Bulimulus  (Nitsiotus)  incrassatus  Beibisch,  Isis,  1892;  p.  4,  t.  i.  fig.  4a;  Tmr. 
sulcatus  Beib.,  Ibid,  p.  4,  t.  i,  figs.  4b  c;  yar.  nuciformts  Beib.,  Ibid.,  p.  4,  t.  i, 
fig.  4d. 

BuHmulus  (I^asiotus)  nux  Steams,  Proc.  U.  8.  Nat.  Mus.,  xvi,  pp.  876-91, 
425,  426, 1893. 

Variety  Termoosus  Pfeifier. 

Buiimus  verrucosus  Pfr.,  P.  Z.  8.,  1886,  p.  116,  (Gal.  Is.) ;  Mon.  HeL  tIt., 
rV,  p.  475,  1859. 

Buiimus  {A'asiotus)  verrucosus  Pfr.,  Mai.  Blatt.  ii.  Vers.,  p.  161,  1854. 

Bulimulus  (Ncssiotus)  verrucosus  Pfr..  Nom.  Hel.  tIt.,  p.  254, 1881;  Beibiech, 
Isis.  1892,  p.  3. 

Bulimulus  asperatus  Beibisch  (non  Pfr.),  Isis,  1892,  pi.  1.  fig.  3,  (sjn.  exd  ). 

Variety  asperatus  Alben. 

Buiimus  asperatus  Alben,  Malak.  Blatt.,  IV,  i 
TiT.,  IV,  p.  475,  1859;  VI,  p.  121 ;  Novit.  Ck)ncl 
9. 

Bulimulus  (Nesiotes)  asperatus  Martens  in  Alben  Heliceen,  ed.  ii,  p.  220, 
1860. 

Buiimmlm  {Ns$9Pim)  aipfra/m  Pff-,  Nom.  Hel.  TtT>,  p.  254, 18ftl  ;  Dot  lit 
ReibiHoJi,  Ink,  1892»  pi  1,  fig.  3*  =Li?/rrw^Aiwj  ^ar. 


►.98.1857;  Pfr.,  Mon.  HeL 
L,  IV,  p.  145,  pL  133,  figa.  8, 
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quite  positively  that  a  great  proportion  of  this  variability  in  this 
instance  is  due  quite  as  much  to  an  intrinsic  tendency  to  vary  in  the 
matter  of  color  and  form  as  to  any  direct  influence  of  the  environ- 
ment promoting  by  special  circumstances  any  special  variation.  At 
least,  while  it  is  not  questionable  that  some  of  the  variations  might 
easily  be  made  permanent  by  natural  selection,  it  is  probable,  as 
yet,  that  matters  have  not  reached  that  stage,  since  the  evidence  of 
collectors  seems  to  establish  the  fact  that  the  difierent  variations  of 
color  and  form  are  found  indiscriminately  in  the  same  region  and 
under  the  same  conditions.  Further  and  more  precise  observation 
is  needed  to  establish  this  beyond  controversy,  but  at  present  there 
seems  no  escape  from  this  conclusion. 

An  examination  of  several  specimens  by  Mr.  Binney  afforded  the 
following  anatomical  data : ''  Genitalia  with  a  short,  stout,  linguiform, 
bluntly  pointed  ovary ;  testicle  of  numerous  bunches  of  long  blunt 
cseca ;  epididymis  long,  convoluted  along  nearly  its  whole  length ; 
oviduct  long ;  genital  bladder  small,  oval,  on  a  loug  stout  duct ; 
penis  sac  long,  narrow,  subcylindrical,  white,  with  a  silken  lustre, 
receiving  the  retractor  muscle  at  its  upper  third,  the  vas  deferens  at 
its  apex." 

Jaw  low,  wide,  ends  rather  blunt,  but  little  arcuate,  anterior  sur- 
face with  about  20  broad,  flat,  crowded  ribs,  squarely  denticulating 
both  margins.  It  is  thin,  membranaceous,  light  horn-colored,  of 
equal  height  throughout,  with  the  outer  edges  of  the  ribs  reinforced. 

Radula  long  and  narrow,  formula         i        ;  rhachidian  with  a 

31.9+9.31 
long  central  and  two  shorter  lateral  cusps,  the  whole  narrower  than 
the  base ;  true  laterals  bicuspid,  the  outer  cusps  shorter,  9  in  number 
on  each  side ;  marginals  low,  wide,  with  one  long  wide  bi6d  inner 
cutting  point  and  one  outer  short  bifid  cutting  point,  the  latter  in  the 
extreme  marginals  becoming  irregularly  serrate.  In  the  figure 
(plate  XVI,  fig.  6)  of  the  genitalia,  the  proximal  orifices  are  sepa- 
rated, an  accident  of  dissection,  the  two  canals  actually  open  into  a 
single  atrium. 

Bnlimnlni  (NsBiiotns)  rngnlosus  Soworbj.    Plate  XVII,  figure  1. 

Bulinus  rugulosus  Sby.,  Conch.  111.  Part  142,  fig.  87  (a,  b),  1839. 

Bulimus  rugulosus  Pfr.,  Mon.  Hel.  Viv.,  II,  p.  113,  1848. 

Bulimus  eschafiferus  Reeve,  Conch.  Icon.,  pi.  xx,  fig.  121,  (text,  figure  ex- 
doded),  1848,  not  of  Sowerby. 

Bulimuluz  {Omphalostyld)  rugulosus  H.  &  A.  Adams,  Gen.  Rec.  Moll.,  II,  p» 
161,  1855. 
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BuHmmha  {^N«sisim)  mgmUsm  Pfir..  Xooi.  Hd.  TtY.,  p.  254,  l^U  ;  Abmj, 
Boll.  Soc.  Mai.  Fnwce,  IV,  p.  2d4, 1887,  (ChjiUum  Islmiid) ;  StcwiM»  Pkoe. 
U.  a  Nsi.  MiM.,  zri,  pp.  381,  426,  1893. 

B,  ruguhtus  rmt.  m/mcala  Anecj,  op.  ctt.,  p.  2M,  1887, 

rBuHmuims  {A^tiOus)  nttJms  Reibiflch,  Us,  189:2,  d  9,  t.  i,  fig.  15. 

Not  B.  n$guU»m  Rcibnch,  Ibis,  1892,  p.  7,  t.  i,  figi.  11  wrh,  «  B,  per^et- 
inmsPlT. 

Under  stones  near  the  shore,  Blackbeach  Road,  Charles  Islaiid, 
Dr.  Baur ;  Charles  Island,  Darwin  and  Wolf;  Chatham  laland, 
Darwin,  Kellett  and  Caming. 

Jaw  thin,  membranaceoas,  light  horn-colored,  low,  wide,  areoate, 
of  eqaal  height  throughont,  ending  blantlj ;  anterior  surfiiioe  with 
about  20  broad,  flat  ribs,  their  outer  edges  reinforced,  the  margins 
of  the  jaw  squarely  denticulated  bj  the  projecting  ends  of  the  riba. 

Some  yarieties  of  B.  nux  approach  this  species  quite  cloady,  eape- 
eiallj  that  to  which  Reibisch  gave  the  name  of  invaliduM. 

laliainlaf  (Vstiotni)  plaaotpira  Ancej,  Plate  XVI,  figure  3. 

BuHmus  euhariferus  Reeve,  Conch  Icon.,  pi.  zz,  fig.  121  (bftd,  text  ezcL), 
184& 

Bulimulus  rugulosus  Tar.  planospira  Ancej,  Ball.  Soc.  Mai,  de  Fnmoe,  IV, 
p.  294,  1887. 

Bulimulus  rugulotus  Beere  (Smith,  in  lilt.)  ex  parte. 

Northeast  end  of  Charles  bland,  at  about  200  feet.  Dr.  Baur. 

Thb  is  one  of  the  most  elegant  species  of  the  group.  It  is  yerj 
closely  related  to  B,  ruguUmu  from  which  it  may  be  discriminated 
by  its  larger  size  and  greater  number  of  whorls,  and  by  the  deeper 
suture  and  more  lax  manner  in  which  the  last  whorl  is  coiled.  In 
B,  planotpira  the  spiral  sculpture  is  usually  more  elevated  and  cod* 
spicuous.     It  has  been  found  only  on  a  limited  portion  of  Charles 
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This  species  is  notable  for  the  yellowness  of  its  paler  parts  and  the 
bright  sienna  brown  of  its  darker  portions.  It  is  closely  related  to 
B,  eahms  Sby.,  which  is  a  smaller  and  more  streaky  shell.  The 
form  figured  by  Reeve  and  Beibisch  under  this  name  is  larger  than 
the  true  uattUatua^  and  is  considered  by  Dr.  Stearns  to  be  a  banded 
variety  of  B,  nux, 

BnUmnlui  (HsBiiotni)  oalvni  Sowerby. 

Bu/inus  cahus  Sby.,  P.  Z.  S.,  1833,  p.  72  (James  Island) ;  Conch.  111.,  p.  6, 
lig.  41, 1833. 

Bulimus  cahms  Desh.  in  Lam.  An.  s.  Vert,  ed.  ii,  vol.  viii,  p.  179, 1888; 
Pfr.,Mon.  Hel.  Viv.,  II,  p.  225,  1848;  Koster,  in  Chemn.  Conch.  Cab.,  ed. 
ii,  Bulimus,  t.  62,  figs.  37,  38. 

Buiiminus  cahus  Beck,  Ind.  Moll.,  p.  70, 1838. 

Bulimului  (Omphalostyia)  clavus  H.  &  A.  Ad.,  Gen.  Bee.  Moll.  II,  p.  161, 
1855. 

Bulimus  cah/us  "Reeve,  Conch.  Icon.,  pi.  xx,  fig.  126,  1848. 

Bulimtilus  (Nesiotes)  cahtus  Martens  in  Albers,  ed.  ii,  p.  221, 1860. 

Bulimulus  (Nasiotus)  calvus  Pfr.,  Norn.  Hel.  Viv.,  p.  254,  1881 ;  Reibbch, 
Isis,  1892,  p.  6,  t.  i,  fig.  8;  Steams,  Proc.  U.  S.  Nat.  Mas.,  xvi,  p.  427, 1893, 
^x  parte, 

James  Island,  Cuming ;  Charles  Island,  U.  S.  Fish  Commission, 
Cuming  and  \yolf ;  Chatham  Island,  Kellett. 

Specimens  sent  under  this  name  by  Cuming  and  Reibisch  agree 
well  with  those  collected  by  the  U.  S.  Fish  Commission.  It  is 
dosely  related  to  B.  ustulatus  and  is  rather  nearly  approached  by 
certain  dwarfish,  unusually  smooth  specimens  of  B.  rugulosus,  B, 
nucula  Pfr.  is  also  closely  allied. 
Bvlimului  (HsBiiotui)  nuoala  Pfeiffer. 

Bulimus  nucula  Pfr.,  P.  Z.  8.,  1852,  p.  60  (Gal.  Is.) ;  Mon.  Hel.  Viv.,  Ill, 
p.  415, 1868 ;  IV,  p.  475, 1859. 

Bulimus  (Nasufius)  nucula  Pfr..  Mai.  Blatt.  II.  Vers.,  p.  161,  1854. 

Bulimulus  iOmphalostyla)  nucula  H.  &  A.  Ads.,  Gen.  Bee.  Moll.,  II,  p.  161, 
1855. 

Bulimulus  (Ncsiotes)  nucula  Martens,  in  Albers  Heliceen,  ed.  ii,  p.  221, 
1860. 

BuHmulus  (Nasioius)  nucula  Pfr.,  Norn.  Hel.  Viv.,  p.  254, 1881 ;  Beibisch, 
IsiB,  1892,  p.  3,  t.  i,  fig.  2. 

Bulimulus  (Nasioius)  nux  var.  Stearns,  Proc.  U.  S  Nat  Mus.,  xvi,  pp.  380, 
426,  1893. 

Charles  Island,  Wolf,  fide  Reibisch ;  Chatham  Island  near  the 
S.-W.  end,  at  a  height  of  1,600  feet,  Baur. 

A  specimen  submitted  to  Mr.  Edgar  A.  Smith  of  the  British 
Museum,  was  said  to  be  somewhat  darker  colored  and  more  coarsely 
striated  than  the  type  of  nucula  in  that  collection.  These  are,  how- 
ever, trivial  dififerences  under  the  circumstances.  It  agrees  closely 
with  a  specimen  sent  by  Reibisch  under  the  name  of  nucula.     It  is 
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a  smoother,  smaller  and  more  com])act  shell  than  ru^&Miifl,  and 
shows  a  somewhat  attenuated  and  dark  colored  apex,  resembling  that 
of  galapaganus  Pfr.  It  is,  perhaps,  most  closely  related  to  B,  utiMr 
UduM  or  B.  ealvuB  Sby^  and  a  sufficient  series  might  very  likelj  eon- 
nect  them.  No  living  specimens  of  this  species  were  collected, 
though  there  are  some  fresh  shells. 

Balimnlni  (Vviiotni)  •loharifami  Sowm-by. 

BuHntu  eschariferus  Sbr.,  CoDch.  Ill»  figs.  86  (a.  b),  1833. 

Buiimus  euhariferus  Pfr.,  Sjmb.,  II,  p.  46;  Mon.  Hel.  Vir.,  II,  p.  115, 
1848 ;  Smith,  1>.  Z.  8.,  1877,  p.  72. 

Buiimuius  (Natiotus)  eschariferus  Pfr.,  Norn.  Hel.  Viv.,  p.  264,  1881  ;  Ba- 
biMh,Iu8,1892,p.  2. 

Buiimus  ruguiosus  Beeve  (not  Sby.),  CoDch.  Icon.,  pi.  zx,  fig.  12S,  1S4S 
(citation,  diagnosis  and  figure  refer  to  eschariferus), 

Bu/imu/us  {Omphahsiyla)  eschariferus  H.  k  A.  Ad.,  Gen.  Bee.  Moll.  IL  p. 
161.  1866. 

Bulimuhts  eschariferus  Ancey,  Bull.  8oc.  Mai.  France,  IV,  p.  2WS,  1887. 

B,  eschariferus  var.  biMonaUs  Ancey,  op.  cit.,  p.  2d5,  1887. 

B,  eschariferus  f%x,  subconoidalis  Ancey,  op.  cit.,  p.  iJ95,  1887. 

Buiimulus  (Nasiotus)  eschariferus  Stearns,  Proc.  U.  S.  Nat.  Maa.«  XTi,  pp. 
381,426,1898. 

Chatham  Island,  Darwin,  Kellett,  U.  S.  Fish  Commission  and 
Dr.  Baur,  under  stones  near  the  shore  at  Wreck  Bay  and  elsewhere ; 
Charles  Island,  H.  M.  S.  Peterel. 

Though  this  species,  as  usually  received,  is  apparently  smooth  and 
polished,  it  has  minute  more  or  less  granular  spirals,  which  it  is 
probable  in  the  young  state  bear  hairs.  Among  the  living  speci- 
mens obtained  at  Chatham  Island  by  the  U.  S.  Fish  Commission 
were  some  rather  smaller  than  the  average  and  covered  with  a  dense 
brown  epidermis,  which  bears  numerous  spinil  lines  more  or  less 
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which  he  identified  it.  In  color,  form  and  range  of  variation  the 
Barrington  Island  shells  agree  perfectly  with  those  from  Chatham 
and  Charles  Island  (eseharifenui),  but  the  latter  are  always  a  little 
more  slender  if  the  specimens  I  have  seen  can  be  taken  as  a  criterion. 
Twenty-four  of  them  averaged  16  mm.  long  by  5  mm.  in  diameter 
above  the  aperture,  while  the  diameter  of  the  most  slender  of  forty- 
two  Barrington  Island  specimens  was  6  mm.  The  latter  have  the 
spire  less  attenuated  and  slightly  more  compact.  On  the  whole,  it  i» 
doubtful  if  this  form  can  rank  higher  than  as  a  local  race  of  eschari- 
ferns. 

Jaws  light  horn-colored,  low,  wide,  thin,  slightly  arcuate,  of  equal 
height  throughout,  with  blunt  ends;  anterior  surface  with  about  16 
irregularly  wide  flat  ribs,  their  outer  edges  reinforced,  their  ends 
bluntly  denticulating  the  upper  and  lower  edges  of  the  jaw. 

i 
Radula  long  and  narrow ;  formula  13-|-9.  9+13;  rhachidi an  tooth 

X    2    2    X 
tricuspid,  the  lateral  cusps  shorter ;  lateral  teeth  bicuspid ;  margin- 
als with  one  longer  inner  bifid  cutting  point  and  the  outer  short, 
wide  cusp  broken  up  into  three  or  four  denticles. 

Bnlimnlui  (HsBiiotni)  galapaganui  Pfeiffer. 

Bulimulus  galapaganus  Pfr.,  P.  Z.  S.,  1854,  p.  68.  Mon.  Hel.  viv.  IV,  p. 
503,  1859. 

Bulimulus  {Nasiotus)  galapaganus  Pfr.,  Mai.  Blatt.  II,  Vers.,  p.  160, 1854. 

Bulimulus  iNesiotes)  galapaganus  Martens,  in  Albers  Heliceen,  ed.  ii,  p. 
221, 1860. 

Bulimulus  {Nasiotus)  galapaganus  Pfr.,  Nom.  Hel.  viv.,  p.  1881 ;  Reibisch, 
leis.  1892,  p.  8;  Steams,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  427,  1.-^93. 

Charles  Island,  at  about  200  fb.  elevation,  near  the  northeast  end 
of  the  island,  Dr.  Baur. 

This  is  very  closely  related  to  J5.  ustulatua  Sby.,  is  slightly  longer 
and  more  pupiform,  and  wants  the  bright  yellowish  bands.    The 
whorls  are  more  rounded   in   B.  galapaganus    than   in  B.  per- 
spectivus,  and  the  latter  is  darker  and  more  uniformly  colored. 
Bnlimnlui  (HsBiiotai)  pergpeotivni  Pfeiffer. 

Bulimus  perspectivus  Pfr.,  P.  Z.  S.,  1846,  p.  33 ;  Mon.  Hel.  viv.,  ii,  p.  97, 
1848 ;  Reeve,  Conch.  Icon.,  Bulimus,  pi.  63,  fig.  436. 

Bulimulus  (A/axus)  perspectivus  Pfr.,  Clessin,  Nomencl.  Hel.  viv.,  p.  253, 
1881. 

Bulimulus  {Nasiotus)  rugulosus  Reibisch,  Isis.,  1892,  p.  7,  t.  i,  figs.  11  a-b. 

Chatham  Island,  Galapagos,  300-600  ft..  Wolf,  fide  Reibisch,  on 
rocks  and  under  stones. 
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Thb  species  is  in  the  British  Museum,  and  appean  in  the  litera- 
ture, without  a  known  habitat,  but  Herr  Reibiach  has  courtaoosij 
forwarded  two  specimens  for  inspection,  with  the  ioformatioo  that 
they  are  from  Chatham  Island,  Wolf,  collector. 

The  species  resembles  B,  eschariferus  in  form,  but  it  ia  of  a  deep, 
reddbh,  instead  of  an  olivaceous  brown,  and  is  more  rudely  atriatad. 
One  specimen  shows  traces  of  a  narrow,  pale  band  on  the  laat  wborl, 
the  other  does  not.  The  lip  is  dark  colored.  One  of  the  speeimeat 
has  the  base  of  the  pillar  very  prominent,  almost  chaoneiled,  the 
other  is  quite  normal.  The  shell  is  midway  between  the  typieal 
€9ehariferus  and  the  var.  ventrosus  in  size.  The  first  refereooe  of  it 
to  B.  rugulosus  by  Herr  Reibisch  was  undoubtedly  ao  error,  which 
that  gentleman  detected  upon  examining  the  specimens  in  the  Bri^ 
ish  Museum. 

Bulimiiliii  (HMiiotuf )  jaoobi  Sowerbj. 

Bulimusjaccbi  Sbv.,  P.  Z.  S.,  1838,  p.  74  (James  Id.)  Conch.  111.,  p.  7,  fia. 
46,  45  (2  van.)  1833. 

Buiimui  jacobi  Desh.  in  Lam.  An.  8.  Vert.,  ed.  ii,  toL  yiii,  p.  281, 1SS8: 
Pfr.,  Mon.  Hel.  Wv.,  II,  p.  98,  1848  (not  of  Reeve,  Conch.  Icon.,  pi.  XXI. 
fig.  136, 1848  =  ^.  ^?//fl). 

Buiiminm  jatobi  Beck,  Ind.  Moll.,  p.  70, 1888. 

Buiimulus  (Omphalostyla)  jacobi  H.  A  A.  Ada.,  Gen.  Rec.  Moll-,  iL  p.  Id, 
1866. 

Bulimus  {Nasioius)  iacobi  Albere,  Helic,  p.  162,  1850;  Pfr.,  Vert.,  p.  ISO. 

Buiimulus  {Neiivies)  jacobi  Martens,  in  Albers,  ed.  ii,  p.  221,  1800. 

Buiimulus  {N*esioiu5\  jacobi  Pfr.,  Nom.  Hel.  viv.,  p.  264.  1881.  ReibiKk. 
Isis,  1892,  p.  6.  Not  B.  jacobi  Stearns,  Proc.  U.  S.  Nat.  Mas.,  XVI,  p.  381. 
1898. 

Buiimulus  {Nitsiotus)  pallidus  Reibisch.  Isis,  1892,  p.  6,  t.  I,  fiff.  9. 

Buiimulus  (Xirsiotus)  acutus  Reib.,  op.  cit,  p.  8,  1. 1,  fig.  13,  1892. 
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shows  one  whorl  more  in  the  same  length  than  the  specimen  he  was 
kind  enough  to  send  me  for  examination,  but  slight  differences  of 
this  kind  are  common  among  these  very  variable  forms.  It  also 
comes  very  close  to  some  varieties  of  B,  nv/mla  and  B,  amastroides, 
the  latter  being  slightly  smaller  and  more  spindle-shaped. 

The  typical  B,  jacobi,  sent  by  Cuming  to  Dr.  Lea  in  1838,  is  a 
small,  stout  shell,  with  rather  inflated  whorls,  covered  with  fine 
granulations,  minute,  obliquely  transverse  broken  wrinkles,  and  fine 
granular  spirals,  hardly  visible  without  magnification.  The  shell  is 
pale  reddish-brown,  sometimes  with  a  narrow,  pale  peripheral  band. 
The  pillar  and  body  are  without  fold  or  tubercular  callus.  Those 
collected  by  Dr.  Baur  on  Charles  Island  are  the  smallest  I  have 
seen  which  can  be  positively  referred  to  this  species.  The  larger, 
smooth  form  figured  by  Reeve  under  this  name  is  distinct,  and  will 
be  found  referred  to  under  the  name  of  B.  olla. 

Balimulni  (HsBiiotni)  jaoobi  var.  oinereni  Reibisch.    Plate  XVI,  fig.  14. 

Bulimulus  {Nasioius)  cintreus  Beibisch,  Isis,  1892,  p.  7,  t.  i,  fig.  10. 
Btdimulus  jacobi  var.  vermiculatus  Dall,  Nautilus,  VII,  p.  53,  Sept.,  1893. 

James  Island  at  James  Bay,  Dr.  Baur  and  Wolf.  No  living 
specimens  of  this  species  appear  to  have  been  collected. 

This  variety  is  hardly  separable  from  the  smaller  B,  jacobi, 
though  the  dead  and  the  fresh  shells  appear  quite  dissimilar.  It  is 
somewhat  smaller  than  the  smallest  undoubted  jacobi,  and  the 
granular  sculpture  is  more  dense  and  uniform.  I  have  not  seen 
any  specimens  with  a  spire  as  long  and  pointed  as  in  Reibisch's  fig- 
ure. A  specimen  sent  by  him  agrees  in  every  way  with  those  col- 
lected by  Dr.  Baur. 
BaUmnlui  (HsBiiotai)  olla  Ball.    Plate  XVI,  fig.  2. 

Bulimus  jacobi  Beeve,  Conch.  Icon.  Bulimus,  pi.  XXI,  fig.  135, 1848. 
Bulimulus  olla  Dall,  Naatilus,  VII,  p.  53,  September,  1893. 

James  Island,  Cuming,  Lea  Collection ;  Duncan  Island,  all  dead, 
but  fresh,  Dr.  Baur  ;  Barrington  Island,  dead.  Dr.  Baur ;  Conway 
Bay,  Indefatigable  Island,  Dr.  Baur. 

This  shell  is  closely  related  to  B,  jacobi,  and  was  figured  by 
Beeve  under  that  name.  B.  olla  is  larger,  and  wants  the  granula- 
tions of  B.  jacobi,  its  surface  is  nearly  smooth  and  almost  polished, 
marked  with  faint  incremental  lines,  has  seven  whorls  (against  six 
in  the  other  species)  and  a  very  bulbous  pillar.  The  present  species 
inhabits  the  grassy  upper  zone,  while  B,  jacobi  is  found  in  the  wooded 
area. 
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BvllmmlM  (VMi^tu)  TMBtri  DalL    Pl«to  XVI,  flg .  ft. 

Bulimuius  {NasUhu)  Fanturi  Dall,  Naatilua,  VIII,  p.  127,   UmxA, 
(err.  tjp.  pro  Tanneri,  corrected  in  the  index,  p.  iii,  April,  1896). 

Shell  short,  stout,  pointed,  with  two  nepionic  and  four  tulMeqocot 
whorls ;  nucleus  rather  coarsely  transversely  ribbed,  the  interqMoes 
somewhat  wider;  the  subsequent  whorls  marked  bj  incremeotal 
lines  and  obsolete  traces  of  fine,  partly  graoulose,  inconiitaiit  spiral 
threads,  only  perceptible  under  a  lens ;  color  pinkish  or  browntsb* 
white  with  no  traces  of  a  peripheral  paler  band  ;  whorls  somewhat 
inflated,  suture  conspicuous,  umbilicus  large  and  deeply  pervious ; 
aperture  large  with  a  widely  expanded  lip,  the  outer  lip  much  bent 
over  at  the  body,  closely  approaching  the  pillar  and  united  to  it  by 
a  distinct  callus ;  length  11 ;  max.  diameter  7*0  mm. 

Indefatigable  Island,  U.  8.  Fish  Commission. 

This  b  about  the  size  of  B,  einereua  Reib.,  but  is  more  conical,  in- 
flated and  stouter,  with  a  very  differently  shaped  aperture,  the  lip 
being  more  expanded  and  reflected  than  in  any  other  species  yet 
described  from  these  islands.  It  is  named  in  honor  of  Ckpt.  Z.  L. 
Tanner,  U.  8.  N.,  commanding  the  U.  8.  8.  Albatross  during  the 
Galapagos  explorations.  None  of  the  specimens  were  living. 
Balimnlni  (Vmiotm)  daaoaaiii  Dall.    PUte  XVI,  fig.  7. 

Bulimuius  (Nasiotus)  duncanus  Dell,  Nautilus,  VII,  p.  52,  September,  ISO. 

The  shell  is  short,  stout,  inflated,  thin,  with  two  nepionicand  four- 
and-a-half  subsequent  whorls.  The  apex  is  rather  pointed^  the 
axial  dimple  small,  the  whorls  rapidly  enlarging,  with  the  satore 
behind  the  last  whorl  deeper  than  the  rest  and  more  oblique  to  the 
axis ;  the  aperture  is  relatively  small  and  rather  oblique,  the  lip 
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the  largest  Bulimuli  described  from  the  islands.  They  are,  however, 
thinner  than  any  specimens  of  B.  nux,  in  this  respect  resembling  B, 
finifaiciattis  Sbj. 

Bnlimalni  (Hviiotui)  Darwini  Pfeiffer. 

BuHmus  DarwiniVif.,  P.  Z.  S.,  1846,  p.  29  (Gal.  Ids).  Mon.  Hel.,  vIt.  u, 
p.  199, 1848;  Beeye,  Conch.  Icon.,  pi.  XXI,  fig.  186  (Gal.  Ids.),  1848. 

BuHmulus  ( Omphalostyla)  Darvnni  H.  &  A.  Ad.,  Gen.  Bee.  Moll.,  U,  p. 
161,  1855;  Wimmer,  Sitzb.  Akad.  Wiss.  Wien,  Izxx,  d.  44, 1879. 

Bulimulus  {Nesioies)  Darwini  Martens,  in  Albers,  Hellceen,  ed.  ii,  p.  220, 
1860 

BuHmulus  {Nasioius)  Darwini  Pfr.,  Mon.  Hel.  viv.  p.  254, 1881 ;  Reibisch, 
laia,  1892,  p.  10;  Steams,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  427, 1893. 

Bulimus  manini  "  Pfr."  Carpenter,  Eep.  Brit.  Assoc.,  1856,  p.  859 ;  Steams, 
Proc.  U.  S.  Nat.  Mus.,  XVI,  pp.  405,  427, 1893  (Err.  typ.). 

Bindloe  Island,  Habel,  fide  Wimmer. 

The  type  specimen  of  this  species  has  disappeared  from  the  Cum- 
ingian  Collection,  and  I  have  been  unable  to  obtain  a  specimen 
for  examination.    The  only  reference  to  the  particular  island  upon 
which  it  lives  is  derived  from  Habel. 
Bulimnlui  (Hviiotiif)  Wolfl  Reibisoh. 

Bulimulus  {Nasiotus)  Wolfi  Beibisch,  Isis,  1892,  p.  10,  t.  Li,  figs.  1  a-b; 
.Steams,  op,  cU,,  pp.  414, 427,  1893. 

Indefatigable  Island,  Wolf,  fide  Reibisch. 

A  specimen  of  this  species  kindly  forwarded  for  examination 
by  Herr  Beibisch  is  clearly  distinct  from  anything  I  have  seen. 
It  resembles  j5.  Simrothi  Reib.,  but  is  more  robust,  the  surface  of  the 
upper  whorls  smoother  and  more  regular  in  sculpture,  the  pillar- 
tooth  is  more  prominent  and  stronger,  the  parietal  tooth,  apparently 
normal,  is  not  found  in  any  Simrothi  I  have  seen,  the  umbilicus  is 
Jarger  than  in  the  latter  species.  It  resembles  Reeve's  figure  of  B. 
JDarwini  somewhat,  but  the  latter  is  17  mm.  long,  while  B.  Wolfi 
•only  reaches  a  length  of  13*5  mm. 
.BnlimnlM  (Vvsiotui)  uiii&toiatni  Sowerby.    Plate  XVII,  figs.  6,  11. 

Bulimus  unifasciatus  Sbj.,  P.  Z.  S.,  1833,  p.  37  (Charles Id.).  Conch.  111., 
^g.  55, 1833. 

Bulimus  umfiisciatus  Desh.  in  Lam.  An.  s.  Vert,  Ed.  ii,  vol.  viii,  p.  277, 
^838.  Reeve,  Conch.  Icon.,  XXIII,  fig.  149  (bad)  1848.  Pfr.,  Mon.  Hel. 
▼iv.  n.  p.  195, 1848.    Smith,  P.  Z.  S.,  1877,  p.  72. 

Bulimulus  unifasciatus  Beck,  Index,  p.  67, 1838. 

Bulimulus  (  Omphalostyla)  unifasciatus  H.  &  A.  Ads.,  Gen.  Rec.  Moll.,  II, 
ip.  161, 1855. 

Bulimulus  (Nesiotes)  unifasciatus  Martens,  In  Albers.  ed.  ii,  p.  220, 1860. 

Bulimulus  (Nasiotus)  unifasciatus  Pfr.  Nom.  Hel.  viv.,  p.  254,  1881; 
Steams,  Proc.  U.  S.  Nat.  Mus..  XVI,  p.  427, 1893. 

Bulimulus  unifasciatus  Reibisch,  Isis,  1892.  p.  3,  syn. ;  but  not  p.  20^  pi.  i, 
3g,  1  (=  nux  yar. ). 
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James  Island,  under  lava,  Cuming  in  Lea  Collection ;  Chatham 
Island,  near  the  southwest  end,  at  a  height  of  about  1,600  feet»  Dr. 
Baur ;  Chatham  Island,  Kellett ;  Charles  Island,  Cuming  and  H» 
M.  8.  Peterel. 

Jaw  thin,  horn  colored,  arcuate,  of  equal  height  throughout,  with 
blunt  ends ;  anterior  surface  with  about  14  broad,  crowded,  flatUsh 
ribs,  reinforced  along  their  outer  edges ;  the  ends  of  the  ribs  broad» 
squarely  denticulating  the  upper  and  lower  margin  of  the  jaw. 

Radula  long,  thin,  narrow ;  formula  1         ;  rhachidian  tooth 

8+12-12+8 

stout,  tricuspid,  with  very  short  lateral  cusps ;  perfect  laterals,  about 
twelve  in  number,  bicuspid,  with  very  short  outer  cusps ;  marginals 
low,  wide,  with  a  long  bifid  inner  cusp  outside  of  which  the  cutting 
edge  is  broken  up  into  four  or  five  denticles  of  nearly  equal  length. 
In  its  thin  and  ample  shell,  uniform  reddish-brown  color,  and 
narrow,  well-defined  peripheral  pale  band,  this  form  resembles  the 
species  of  the  mainland  more  than  any  other  Galapagos  species.  The 
transverse  riblets  on  the  nepionic  shell  are  very  fine  and  almost 
always  decorticated ;  the  granular  spirals  are  almost  microscopic, 
and  when  fresh  and  perfect,  bear  small  projections  of  the  perio- 
stracum. 

Bnlimulas  (HeBiiotni)  Simrothi  Reibisoh.  Plate  XVI,  figs.  11, 12, 13;  Plate  XVII, 

fig.  2. 

Bulimulus  {Nasioius)  Simrothi  Eeibisch,  Isis,  1892,  p.  11,  t.  2;  fig.  2; 
Stearns,  Proc.  U.  S.  Nat.  Mu8.,XVI,pp.  414,  428, 18»3. 

Bulimulus  {Nasiotus)  tortuganus  Dall,  Nautilus,  VII,  p.  54, 1893. 

South  Albprtiflflft  R^iir-  1  000-^  i 
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edges,  the  upper  and  lower  margins  of  the  jaw  bluntly  denticulated 
by  the  squarish  ends  of  the  ribs.  Radula  of  the  same  type  as  in  the 
species  previously  mentioned. 

I  have  figured  several  specimens  to  show  the  variations  of  form 
and  sculpture.  When  mature  the  shell  always  has  a  pretty  solidly 
thickened  peristome.  The  young  are  more  translucent  and  show 
projecting  points  of  epidermis  along  the  minute  granular  spiral  lines, 
as  in  B,  unifasdatus,  and  like  that  species  show  a  distinct  peripheral 
paler  band. 
Balimulai  (KsBiiotai)  Bauri  DalL    Plate  XV,  fig.  12 ;  Plate  XVII,  figs.  7,  15. 

BuHmulus  (Nasiotus)  Bauri  J)aMt  Nautilus,  VII,  p.  64,  September,  1893. 

Hibernating  on  the  under  side  of  leaves  of  plants  at  the  south- 
west end  of  Chatham  Island,  1,600  feet  above  the  sea.  Dr.  Baur. 

Jaw  thin,  light  horn  colored,  arcuate,  of  equal  height  throughout, 
with  blunt  ends ;  anterior  surface  with  about  12  broad,  fiat,  crowded 
ribs,  their  outer  edges  reinforced  and  their  ends  bluntly  denticulat- 
ing  the  upper  and  lower  edges  of  the  jaw. 

Radula  long  and  narrow ;  formula  about  1 ;  rachidian 

15-h9'H-15 
tooth  and  nine  perfect  laterals,  difiering  little  from  those  of  the 
other  species  already  described ;  marginals  with  the  inner  cusp 
broad  and  bifid  or  at  the  extreme  margin  trifid,  the  outer  cusp 
broken  up  more  or  less  irregularly  into  several  denticles  or  groups 
of  denticles. 

Genitalia  essentially  as  in  B,  nux. 

This  is  a  very  distinct  little  species,  with  a  pale  yellow-brown 
body  whorl  darkening  toward  the  tip  of  the  spire,  with  conspicuous, 
lighter  transverse  wrinkles  on  the  upper  whorls,  and  fine  ribbing 
on  the  nepionic  shell  which  is  of  a  livid  purple,  almost  black.  In 
specimens  which  have  survived  hibernation,  the  aperture  is  usually 
produced,  contracted,  and  conspicuously  thickened.  Many  speci- 
mens have  a  narrow,  pale  line  in  front  of  the  suture.  There  is  no 
spiral  sculpture. 
Bulimalai  (KsBiiotni)  amaitroidei  Anoey.    Plate  XV,  fig.  16. 

BuHmulus  {Nesiotus)  amastroides  Ancev,  Bull.  Soc.  Mai.  de  France,  IV,  p. 
293  1887 

BuHmulus  jacobi  Steams,  Proc.  U.  S.  Nat  Mus.,  XVI,  pp.  381,  426,  1893, 
not  of  Sby. 

BuHmulus  cahus  var.  ?  Steams,  op,  cit.,  p.  427. 

Chatham  Island,  U.  S.  Fish  Commission. 

This  is  the  smooth  form  of  which  the  plicate  aspect  is  B,  eurtus  of 
Reibisch  and  Anceyi  of  Dall.    Jaw  membranaceous,  horn  colored, 
29 
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low,  wide,  thin,  of  equal  height  throughout,  ends   termiiiatiBf 

bluntly ;  anterior  surface  with  about  22  broad,  crowded  rib%  their 

outer  edges  thickened,  their  ends  bluntly  denticulating  the  upper 

and  lower  margins  of  the  jaw. 

The  shell  has  an  olivaceous  tint  which  distinguishee  it  at  ones 

from  the  mostly  reddish  or  yellowish-brown  species  of  which  the 

&una  contains  so  many. 

Bmlimulai  (Emiotai)  eartni  Reibiioh.    Plate  XV,  flg.  IS ;  PUto  XTII ;  ig.  S. 

BuHmuhis  iNasicius\  curtus  Reibisch,  Isis,  1892,  p.  9,  t.  i,  fiff.  14. 
BuHmulus  iNanohis)  amastroides  Ancey,  var.  v^Mi-^^' DalirNsatilai,  VII* 
p.  53,  September,  1893. 

Chatham  Island,  near  Wreck  Bay,  at  a  height  of  1,600  feet,  Baur ; 
usually  on  the  under  surface  of  the  leaves  of  plants.  Also  reported 
from  Chatham  by  Wolf  (Reibisch)  in  grassy  places  and  on  the 
trunks  of  trees,  at  from  900  to  2,000  feet,  and  by  the  U.  &  Fish  Com- 
mission. 

This  is  very  closely  related  to  B.  amattroides  Ancey,  of  which  it 
is  probably  an  offshoot.  It  has,  in  general,  a  more  plicate  sarfiioe, 
ruder  aspect,  smaller  mouth,  and  more  angular  periphery.  Sped- 
mens  submitted  by  Herr  Reibisch  as  representing  his  eurku  agree 
exactly  with  the  types  of  my  variety  Aneeyi. 

Jaw  as  in  typical  amoitroidea,    Radula  long  and  narrow ;  fbrmola 

1 ;    rhachidian  tooth  tricuspid  ;   laterals  tricuspid ;   both 

h-|-9-9-hll 

with  the  lateral  cusps  quite  short;  marginals  subquadrate,  low, 
wide,  with  a  longer  bifid  inner  cusp  and  an  outer,  shorter  cutting 
edge  with  three  or  four  denticles  upon  it. 

Genitalia  essentially  as  in  B.  nux. 
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spire.    Rdbiflch's  figure  gives  the  impression  of  a  more  slender  shell 
than  the  specimen  I  have  examined. 
Bnlim«l«i  (KsBiiotm)  Mulptnratiii  Pfeiffer. 

Bulimus  sculpturahis  Pfr.,  P.  Z.  S.,  1846,  p.  29  (Gal.  Is.).  Mod.  Hoi. 
Tiv.,  II.  p.  183,  1848 ;  IV,  p.  476, 1869. 

Bulimus  (Nasiotus)  sculpturcUus  Pfr..  Mai.  Blatt.  ii.   Vera.,  p.  161,1854. 

Bulimus  sculpturatus  Beeve,  Conch.  Icon.,  pi.  XX,  fig.  125, 1848. 

Bulimuhis  (  Omphalasiyla)  sculpturatus  H.  &  A.  Ads.,  Gen.  Rec.  Moll.,  11,  p. 
161,  1855. 

Bulimulus  {Nesiotes)  sculpturatus  Martens,  in  Albers,  Heliceen,  £d.  11,  p. 
220,1860. 

Bulimulus  (Nasiotus)  sculptu$atus  Pfr.,  Nom.  Hel.  yiv.,  p.  254, 1881 ;  Bei- 
bisch,  Itiis,  p.  10, 1892;  Stearns,  Proc.  U.  S.  Nat.  Mus.,  xvi,  p.  427,  1893. 

The  particular  island  to  which  this  species,  collected  by  Darwin, 
belongs,  is  not  known.  I  have  not  been  able  to  obtain  a  specimen 
for  examination.  Reeve's  figure  recalls  a  specimen  of  B.  Simrothi 
in  which  the  lip  has  not  yet  been  developed  fully,  but  if  his  meas- 
urement is  correct,  the  shell  should  be  a  little  larger  as  well  as  more 
slender  than  in  B.  Simrothi. 

Bulimului  (VsBiiotni)  m^fems  Sowerby. 

Bulimus  rugiferus  Sby.,  P.  Z.  S.,  1833,  p.  36  (James  Id.),  Conch.  111.,  ^<g, 
40   1833. 

'Cochlicellus  rup/cr  Beck,  Index,  p.  63  No.  11,  1838. 

Bulimus  rugtferus  Desh.  in  Lam.  An.  s.  Vert.,  Ed.  ii,  vol.  viii,  p.  276. 
183a  Pfr.  Mon.  Hel.  viv.,  II,  p.  116, 1848.  Reeve,  Conch.  Icon.,  XX,  fig. 
118,  1848. 

Bulimulus  ( Omphalostyld)  rugiferus  H.  &  A.  Ad.,  Gen.  Rec.  Moll.,  II,  p. 
161,  1855. 

Bulimulus  (Nesiotes)  rugiferus  Martens,  in  Albers,  ed.  ii.  p.  220, 1860. 

Bulimulus  hVasiotus)  rugiferus  Pfr..  Nom.  Hel.  viv.,  p.  254, 1881.  Reibisch, 
Isis,  1892,  p.  9.    Stearns,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  427.  1893. 

James  Island,  Cuming. 

This  species  is  related  to  B.  nesioticiis  and  B,  Reibischi  from  both 
of  which  it  is  distinguished  by  details  of  form.    I  have  seen  a  num- 
ber of  specimens,  but  all  were  from  the  original  series  in  the  Cumin, 
gian  Collection. 
Balimulai  (KsBiiotui)  neiiotioui  Dall  n.  s.    Plate  XVI,  fig.  1. 

Shell  small,  thin,  pale  brown,  with  two  nepionic  and  five  subse- 
quent whorls ;  spire  slender,  suture  distinct,  umbilicus  small  or  ob- 
solete, apex  rather  blunt  with  an  axial  dimple,  nepionic  whorls 
transversely  ribbed  with  fine,  even  regular  riblets  with  about  equal 
interspaces ;  the  next  whorl  is  sculptured  with  fine  spirals,  close  set, 
under  which  are  fine  transverse  wrinkles ;  the  subsequent  whorls 
show  a  more  or  less  variable  transverse  ribbing,  in  which  the  ribs 
have  a  tendency  to  break  up  and  vary  in  direction ;  these  are  crossed 
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by  fine,  often  granulose  spirals,  which  are  swollen  where  thej  cross 
the  riblets ;  aperture  small,  throat  yellowish,  the  pillar  white,  widely 
reflected  without  any  terminal  plait  or  callus,  outer  lip  thickened, 
somewhat  expanded,  continuous  with  the  pillar  and  a  slight  callus 
on  the  body.    Length  12,  breadth  5  mm. 

James  Island,  U.  S.  Fish  Commission. 

This  interesting  species  was  obtained  on  James  Island  in  small 
numbers,  one  specimen  fresh  but  none  living,  the  one  figured  has 
rather  sparser  ribbing  than  the  best  preserved  specimen.  Most  of 
them  are  bleached  white.  The  shell  appears  to  be  intermediate  in 
character  and  size  between  B.  sculpturattis  as  figured,  and  B.  rugir 
ferui  Sby.  It  was  at  first  referred  to  the  latter  species,  but  further 
study  showed  B.  nesioticus  to  have  two  whorls  less  in  the  same 
length  and  to  be  a  perceptibly  stouter  shell. 

Bulimultui  (KsBsiotai)  Beibiiohi  Dall.    Plate  XVT,  fig.  4. 

Bulimulus  (Nasiotus)  Reibischi  Dall,  Nautilus,  viii,  p.  126,  March,  18d5. 

Shell  elevated,  slender,  with  nine  whorls  of  a  pale  ferruginous 
color  and  rather  solid  consistency ;  sculpture  like  that  of  B.  neriotir 
CU8  but  rather  more  closely  ribbed ;  the  suture  distinct,  somewhat 
appressed,  whorls  little  inflated  but  not  flattened ;  umbilicus  a  mere 
chink  ;  aperture  oval,  higher  than  wide,  rounded  in  front,  the  pillar 
simple,  the  margins  thickened  but  not  reflected;  length  11.0,  diame- 
ter 2.5  mm. 

Indefatigable  Island,  two  specimens,  U.  S.  Fish  Commission. 

This  shell,  though  shorter,  is  intermediate  between  such  forms  as 
B.  chemiiitzioides  and  the  more  nor  Dial  Ntmioti.      It  is  named  in 
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the  species  as  the  last  mentioned  gentleman  had  over  two  years  ago 
announced  his  intention  of  describing  it,  but  has  so  far,  I  believe, 
published  nothing  referring  to  it.  As  a  distinct  form  from  any  pre- 
viously reported  from  these  islands,  I  have  thought  best  to  briefly 
indicate  it. 
Balimultui  (KsBiiotai)  ohemnitiioidei  Forbes.    Plate  XVII,  fig.  4. 

Bulimus  cktmnUtioides  Fbs.jP.  Z.  S.,  1850,  p.  56,  pi.  ix,  fig.  6;  Pfr.,  Mon. 
Hel.  Viv.,  Ill,  p.  303, 1853 ;  Kuster  in  Chemn.  Conch.  Cab.,  ed.  ii,  Bulimus 
No.  113,  pi.  31,  figs.  21-23. 

Bulimus  {Nasicius)  chemnitzioides  Pfr.,  Vers.  Malak.  Blatt.,  p.  160,  1855.^^ 

Bulimulus  i^Omphalostyld)  chemnitzioides  H.  &  A.  Ads.,  Gen.  Rec.  Moll.,  ii, 
p.  161,  1855. 

Bulimulus  {Pleurofyyrgus)  chemnitzioides  Martens  in  Albers  Heliceen,  ed.  ii, 
p.  221, 1860;  Pfr.,  Norn.  Hel.  Viv.,  p.  254, 1881 ;  Reibisch,  Isis,  1892,  p.  12,  t. 
Ii,  fig.  4;  Stearns,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  381, 1893. 

Bulimulus  i^Pleuropyrgus)  lima  Reibisch,  Isis,  1892,  p.  13,  t.  ii,  fig.  5. 

On  Chatham  Island,  at  300-600  feet  elevation,  with  B.  perspee" 
tivtis  Pfr.,  on  rocks  and  under  stones,  Wolf;  on  the  leaves  of  plants 
at  1,600  feet  elevation,  near  the  southwest  end  of  Chatham  Island, 
Dr.  Baur;  also  Kellett,  Habel  and  the  U.  S.  Fish  Commission. 

The  younger  specimens  named  lima  by  Reibisch  though  appar- 
ently differing  somewhat  in  form,  appear  to  grade  directly  into  the 
others.  This  species  sometimes  shows  a  small  but  distinct  parietal 
tooth  or  callosity,  but  this  is  quite  exceptional. 

Jaw  almost  membranous,  thin,  light  horn-colored,  slightly  arcu- 
ate, of  almost  equal  height  throughout,  low,  wide,  with  blunt  ends 
and  margins  bluntly  denticulated  by  the  broad  ends  of  the  ribs; 
anterior  surface  with  about  20  broad,  flat  ribs,  reinforced  at  their 
outer  edges  and  separated  by  very  narrow  interstices. 

Radula  long  and  narrow,  formula  about         1         ;  rhachidian 

22-f-8-8-h22 
tooth  tricuspid  as  in  the  other  species ;  perfect  laterals  about  eight 
on  each  side,  bicuspid ;  marginals  low,  wide,  with  one  inner  long 
bicuspid  cutting  point  and  a  shorter  wide  outer  cutting  edge  broken 
up  into  three  or  more  denticles. 

The  specimens  examined  anatomically  were  so  much  shrunken 
by  the  alcohol  and  had  genitalia  so  little  developed  that  they  could 
not  be  satisfactorily  dissected.  This  species  is  connected  so  closely 
by  such  forms  as  B.  Beibiachi  and  B.  rugiferus  with  the  typical 
Ncuioti  that  it  is  obvious  that  they  should  be  referred  to  the  same 
section  of  the  genus.  The  uepiouic  whorls  are  usually  decorticated 
and  smooth,  but  when  perfect,  show  the  usual  transverse  ribbing. 
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Bnlimalui  (KsBiiotai)  Habeli  Steams. 

BuUmulus  ( Pleurofyrgus)  Habeli  (Stearns  MS. )  Dall,  Naatalus,  Jan.,  1882; 
p.  99;  Stearns,  Nautilus,  Dec.,  1892,  p.  86;  Steams,  Proc.  U.  S.  Nat.  Mas., 
zvi,  pp.  382,  428, 1898. 

Bulimulus  {FUuropyrgus)  /^^f^fl  Rdbisch,  Isie,  (Oct.)  1892»  p.  14,  t.  ii,fig. 
8. 

Chatham  Island,  Habel,  U.  S.  Fish  Commission  Steamer  Alba- 
tross and  Dr.  G.  Baur,  under  stones  near  the  shore,  at  the  southwest 
end  of  the  island  (typical  form)  ;  Chatham  Island,  under  stones  and 
on  mossy  rocks  in  the  moist  region,  900-2,000  feet  above  the  sea, 
Wolf  fide  Reibisch  {B,  terebra). 

The  specimen  of  B.  terebra  submitted  by  Herr  Reibisch  is  slightly 
larger,  more  dull  colored  and  has  a  more  evident  umbilicus  than  the 
typical  specimens  of  Habeli  which  were  obtained  in  a  more  un&vor- 
able  station,  but  the  differences  do  not  appear  to  be  sufficient  to  be 
worthy  of  a  specific  name,  at  least  judging  from  the  material  I  have 
been  able  to  study.  No  specimens  of  B.  Habeli  containing  the  soft 
parts  have  been  received  by  me.  The  nepionic  whorls  are  usually 
decorticated  and  smooth,  but  when  perfect  show  extremely  fine 
transverse  ribbing.  In  the  single  specimen  I  have  seen  of  the 
variety  terebra  Reibisch  the  nepionic  ribbing  is  coarser  and  more 
evident. 
Pupa  (Lenoocheila  !)  Wolfli  Miller.    Plate  XVII,  fig.  14. 

Pupa  {Leucochila)    Wolfii  MiUer,  Reibisch,  Isis,  1892,  pt.  3,  p.  15,  t.  ii,  fig. 


Pupa  (Lmc0€Hiit)  muniia  Reibisch,   Isis^  1B92,  pt  3,  p*  15,  t.  IJ^  fig^- 
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low  the  parietal  denticle  is  small,  the  next  to  the  right,  close  to  it, 
is  higher,  slightly  bifid  at  the  tip  when  most  completely  developed 
and  longer  in  an  antero-posterior  direction  than  either  of  the  others ; 
the  third  is  small  like  the  first,  and  the  fourth  and  last  (in  any  of 
the  specimens  seen)  is  still  smaller  and  appears  only  after  the  others 
are  well  developed.  The  figure  of  P.  Wolfii  given  by  Beibisch 
shows  the  parietal,  columellar  and  three  basal  denticles ;  in  the  fig- 
ure of  P.  munita  the  fourth  basal  and  another  denticle  in  the  angle 
between  the  body  and  the  pillar  have  appeared.  Drouet's  figure  of 
P.  Eyrietii  has  the  parietal  tooth  represented  as  double,  while  the 
columellar  tooth  is  present  only  two  of  the  basal  denticles  appear. 
All  these  figures  are  poor  and  the  resemblance  between  them,  allow- 
ing for  bad  drawing,  are  so  close  and  the  differences  between  the  ac- 
tual specimens  I  have  studied  are  so  great,  that  I  am  strongly  inclined 
to  believe  they  will  all  prove  to  be  the  stages  of  one  and  the  same 
species.  Even  Reibisch's  P.  clauaa  which  is  somewhat  smaller  than 
those  above  referred  to,  shows  differences  of  denticulation  from  P. 
Wolfii  not  greater  than  are  observable  in  the  different  ages  of  some 
North  American  species. 
Pupa  (Leaoooheila  ?)  olaasa  Reibisoh. 

Pupa  {^Lmcochila)  clausa  Reibisch,  Isis,  1892,  pt.  3,  p.  15,  pi.  II,  fig.  10. 

On  bushes  near  the  sea.  Indefatigable  Island,  Wolf. 

This  form  differs  from  the  most  fully  developed  P.  Wolfii  in  hav- 
ing one  more  denticle  on  the  pillar  near  its  base,  in  having  the 
other  teeth  more  strongly  developed,  and  in  being  slightly  smaller. 
According  to  Reibisch  it  has  4S  whorls,  while  P.  Wolfiv-muniJba  has 
from  5  to  5i  turns.  It  is  so  difficult  to  fix  on  a  common  point  in 
settling  where  the  first  apical  whorl  ends,  that  I  do  not  put  much 
confidence  in  differences  of  less  than  a  full  turn.  It  can  only  be 
decided  by  study  of  a  large  number  of  specimens  whether  this  spe- 
cies is  distinct  from  the  P.  Wolfii  or  not,  and  at  present  the  material 
is  not  accessible. 

Herr  Reibisch  wrote  in  February,  1894,  that  he  had  three  or  four 
well  differentiated  species  of  Pvpa  from  different  islands,  but,  so  far, 
I  have  not  noticed  any  publication  of  them,  and  have  not  been  able 
for  eighteen  months  to  obtain  any  information  as  to  the  whereabouts 
of  Herr  Reibisch  himself. 
1  Troohomorpha  Baari  Dall.    Plate  XV,  figs.  8,  9. 

ZonUes{ffyalinia)  Batiri  Dall,  Nautilus,  V,  p.  98,  Jan.,  1892. 

South  Albemarle  Island,  on  weathered  bones  of  tortoises.  Dr. 
Baur. 
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The  single  specimen  of  this  interesting  fonn  is  not  quite  adalt, 
and  the  slight  angulation  at  the  periphery  may  be  lost  in  the  fully 
mature  shell.  The  fine  spiral  striation  which  characterizes  the  spe- 
cies recalls  that  of  several  Polynesian  species.  The  close  resem- 
blance to  T.  calculosa  Gould,  of  Tahiti,  leads  to  the  query  as  to 
whether  the  unnamed  **  Helix  "  collected  by  Darwin,  and  said  to  be 
identical  with  a  Tahitian  species  not  named,  may  not  have  been  this 
species.  It  can  only  provisionally  be  referred  to  the  group  Trocho- 
Tnorpha,  as  the  animal  is  unknown. 

Conulus  galapaganui  Dall.    Plate  XY,  fig.  11. 

Conulus  galapaganus  Dall,  Nautilus,  VII,  p.  56,  Sept.,  1893. 

Under  leaves  at  1,600  feet  elevation,  southwest  end  of  Chatham 
Island,  Dr.  Baur. 

This  species  is  close  to  C.  fulvus  but  has  five  whorls  to  four  in  a 
specimen  of  fulvus  of  the  same  diameter.  It  has  a  very  well  marked 
suture  and  the  whorls  between  the  sutures  are  more  convex  than  in 
fulvus.  The  height  is  greater  in  C.  galapaganus  in  proportion  to  the 
number  of  whorls.  It  seems  to  differ  from  C.  fulvus  and  related 
forms  by  its  smaller  size,  very  brilliant  surface,  inflated  whorls  and 
number  of  turns.  It  has  no  spiral  striation  like  that  of  31  ^ttrt, 
and,  in  short,  seems  like  an  elevated,  dwarfed  inflated  0.  fulvus, 

Vitrea  ohathamensii  Dall.    Plate  XV,  figs.  3, 10. 

Hyalinia  Chatham ensis  Dall,  Nautilus,  VII,  p.  64,  1893. 
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This  species  very  doselj  resembles  the  British  8.  putrU^  the  spec- 
imen figured  bj  Jeffreys  in  his  British  Conchologj  might  almost  be 
interchanged  with  a  specimen  from  James  Island  as  regards  its  gen- 
eral form.  The  Galapagos  shell,  however,  has  a  less  even  surface, 
being  somewhat  irregularly  wrinkled  with  a  dull  unpolished  aspect. 
Snooiaea  brevior  Smith.    Plate  XV,  fig.  4 ;  Plate  XVI,  fig.  8 ;  Plate  XVII,  fig.  9. 

Succinea  BetHi  var.  brevwr^oixih,  P.  Z.  S.,  1877,  p.  77. 
Succinea  brtviorYy^XLy  Nautilus,  VII,  p.  56,  Sept.,  1893. 

Found  near  Blflck  Beach,  Charles  Island,  at  about  1,000  feet  ele- 
vation on  the  stems  of  shrubbery ;  the  stems  were  of  a  grayish-brown 
color,  covered  with  small  lichens,  Dr.  Baur. 

Jaw  arched,  high,  thick,  horn-colored,  the  ends  acuminate  and 
recurved;  anterior  surface  without  ribs,  cutting  edge  with  a  median 
projection  ;  upper  interior  margin  with  a  quadrate  insertion  plate  as 
usual  in  the  genus. 

Radula  long  and  narrow,  formula         1         ;  rhachidian  tooth 

24+6-6+24 
tricuspid ;  on  each  side  six  bicuspid  laterals,  each  with  the  usual 
thinning  on  the  lower  edge  of  the  base  of  attachment ;  marginals 
low  and  wide,  the  inner  cusp  larger  and  longer,  bifid,  the  outer 
cusp  with  several  denticles ;  the  extreme  laterals  lose  the  distinction 
between  the  cusps  and  show  a  somewhat  irregularly  serrate  cutting 
edge. 

This  species  closely  resembles  a  small  specimen  of  /S.  obliqtia  Say, 

its  color  is  less  ruddy  and  paler  than  in  S,  producta,  but  the  apex  is 

even  more  vividly  rosy ;  the  axis  is  pervious  in  the  last  whorl,  but 

not  as  in  S.  Bettii  clear  to  the  summit  of  the  shell.      It  is  readily 

distinguished  from  either  of  the  other  Galapagos  species  by  its  short 

rather  blunt  spire. 

Suoeinoa  prodaoto  Reibuch.  Plate  XV,  fig.  7 ;  Plate  XVI,  fig.  10 ;  Plate  XVII,  fig.  5. 

Succitua  ( Tapada)  Wolfi  ^^x.  producta  Beibisch,  Isis,  1892,  pt.  3,  p.  16,  t.  ii, 
^.  12  c. 

Chatham  Island,  900-2,000  feet  elevation,  in  moist  places  among 
mo«  and  stones,  Wolf;  southwest  end  of  (/hatham  Island,  on  damp 
Ittva  rocks  of  a  blackish  color  often  covered  with  very  small  lichens. 
Dr.  Bmr. 

Jaw  light  bom-color,  strong,  thick,  high,  strongly  arched  with 

the  cod@  rapidly  shortened  to  a  point,  the  interior  upper  margin 

with  th^  usual  quadrate  insertion  plate;  anterior  surface  without 

ribs,  the  cutttn*  **^<«*  w^  a  short*  wide,  mesial  projection. 

Eadula  lom  r.lbrmiila  about  ^  ;  rhachidian 

26+1414+26 
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tooth  tricuspid  ;  14  perfect  laterals  with  two  rather  widdy  aepanUed 
cusps,  the  outer  shorter;  the  lower  edge  of  the  base  of  attaduneoi 
thinned  out  as  usual  in  the  genus ;  marginals  low,  wide,  Ueaspid, 
the  cusps  subdivided  into  minor  denticles  giving  a  serrate  look  to  the 
outer  marginals. 

This  species  is  of  a  reddish-jellow  color,  with  the  apex  of  a  pro- 
nounced rosy  tint,  the  surface  somewhat  rough  as  in  iS.  JBftttt,  fiom 
which  it  differs  by  its  more  produced  spire  and  the  manner  in  which 
the  outer  lip  is  bent  over  so  as  to  reach  the  bod^  whorl  verticallj 
instead  of  obliquely.  Only  young,  and  very  few  even  of  the  yooDg, 
are  quite  as  slender  as  the  one  figured  by  Reibisch.  The  outer  lip 
in  fully  adult  specimens  is  more  expanded  than  in  8,  JBettti,  both 
have  a  gyrate  and  pervious  axis,  but  the  8.  Bdtii  has  it  more  open 
than  the  other  species. 
Suooinea  oorbis  Dall.     Plate  XV,  fig.  5. 

Succinea  corbis  Dall,  Nautilus,  VII,  p.  56,  Sept.,  1893. 

South  Albemarle  Island,  on  dry  bones  of  turtles,  Dr.  Baur. 

Shell  small,  of  two  and  a  half  whorls,  to  which  a  black  mould  ad- 
heres with  tenacity.  The  first  whorl  and  a  half  are  salmon-jMnk  in 
the  adult,  but  in  the  young  of  that  size  are  pale  amber  colored. 
The  shell  resembles  S,  produda  in  form,  but  is  smaller  and  has  a 
more  contracted  aperture,  it  is  instantly  recognized  when  examined 
with  a  good  lens,  by  its  surface,  which  is  minutely  shagreened  all 
over  with  an  excessively  fine  network  of  closely  reticulated  incised 
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■hells  are  nearly  covered,  leads  to  the  suspicion  that  it  is  composed 
of  the  execreta  of  the  animal  itself,  as  it  is  laid  on  in  little  sausage- 
like or  subcylindrical  masses  and  attached  by  a  dry  substance,  re- 
calling the  silvery  streaks  left  by  crawling  slugs. 
L«pti]i«rU  oliathameiiiig  DaU.    Plate  XVI,  fig.  9 ;  Plate  XVII,  fig.  16. 

Lepiinaria  ckathamensis  Dall,  Nautilus,  V,p.  98, 1892;  Stearns,  Proc.  U.  S. 
Nat.  Mas.,  xvi,  pp.  418,  428,  1893. 

BuHmulus  {PeUcostama)  cymatoferus  Beibisch,  Isis,  1892,  pt.  3,  p.  14,  t.  ii, 
fig.  7. 

Chatham  Island,  on  ferns  1,600-2,000  feet  above  the  sea,  Dr. 
Baur ;  also  on  dry  bones  of  tortoises,  South  Albemarle  Island,  Baur. 

Shell  small,  horn-colored,  with  a  blunt  apex  and  six  rounded 
whorls;  suture  very  distinct,  surface  polished,  delicately  marked 
with  lines  of  growth  ;  base  rounded,  relatively  rather  widely  umbil- 
icated;  aperture  with  the  margin  hardly  thickened,  rounded  in 
front  and  at  the  suture ;  pillar  broad,  thin  ;  body  with  a  single  ele- 
vated, thin,  sharp  lamina,  extending  spirally  inward  from  a  point  a 
little  behind  the  peristome  and  nearly  equidistant  from  the  inner 
and  outer  lips;  alt.  of  shell  3.0,  max.  diam.  1.6  mm. 

Analogous  forms  are  found  in  the  mountains  of  the  Panamic 
region  and  on  several  of  the  Pacific  Islands.  As  all  the  American 
species  are  believed  to  belong  to  Leptinaria,  as  distinguished  from 
Tamatellina,  1  have  no  hesitation  in  referring  this  species  to  the 
American  type.  The  radula  of  this  form  is  extremely  minute  and 
difficult  to  find  when  boiled  out  in  liquor  potassse.  I  sacrificed  sev- 
eral specimens  without  success,  and  the  tooth  figured  is  from  a 
sketch  by  Mr.  Binney.  His  slide  has  deteriorated  so  much  in  keep- 
ing that  I  have  been  unable  to  find  the  radula  upon  it  after  long 
scrutiny. 
HeUoina  (Idesa)  nesiotioa  Dall.    Plate  XV,  figs.  1,  2 ;  Plate  XVII,  fig.  12. 

Helicina  {Idesa)  nesiotica  Dall,  Nautilus,  v, p.  97,  Jan.,  1892;  Steams,  Proc. 
U.  S.  Nat.  Mus.,  xvi,  p.  418. 1893. 

Helicina  Wolfi  Reibisch,  Isis,  1892,  pt.  3,  p.  17,  t.  ii,  fig.  13;  Steams.  Proc. 
U.  S.  Nat.  Mus.,  xvi,  p.  416, 1893. 

On  the  leaves  of  plants  1,600  feet  in  elevation,  near  the  S.-W.  end 
of  Chatham  Island,  Dr.  Baur  ;  Albemarle  Island,  Reibisch  in  lilt 

Shell  small,  depressed,  with  rounded  periphery,  base  moderately 
convex,  and  peristome  not  thickened  nor  reflected  ;  epidermis  of  a 
bright  reddish  chestnut,  polished,  but  with  obvious  regular  incre- 
mental lines;  base  with  a  thin  white  callus  merging  into  the  lower 
lip  without  notch  or  angle ;  spire  depresssd,  suture  very  distinct. 
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not  channelled ;  operculum  smooth,  whitish,  angulated  only  at  the 
upper  extreme ;  alt.  of  shell  2.3,  max.  diam.  3.3  mm. 

This  was  the  first  species  of  the  family  to  be  reported  from  the 
Galapagos.  The  type  is  not  known  from  the  west  slope  of  the 
Andes,  though  it  would  be  rash  to  infer  that  it  may  not  yet  be  foond 
there ;  it  is  present  in  the  Panamic  province.  Though  first  obtained 
from  Chatham  Island  Herr  Reibisch  writes  that  he  has  now  received 
examples  from  the  Albemarle  Island. 

An  examination  of  the  radula  shows  points  of  interest.  The  rfaa- 
chidian  tooth  has  a  distinct  cusp  which  is  wanting  in  the  HelicinM 
heretofore  figured ;  there  are  one  major  and  three  minor  laterals. 
The  inner  pair  are  channelled  on  the  back  and  have  a  simple  out- 
wardly directed  cusp ;  the  next  is  smaller,  with  the  cusp  pointing 
inward.  The  major  lateral  appears  very  difierently  according  to 
the  position  in  which  it  is  viewed.  In  the  normal  position  the  cusp 
is  large,  short  with  about  seven  subequal  denticles,  the  base  is  plain 
and  without  accessory  projections ;  the  uncini  are  numerous,  close- 
set,  simple  and  very  small.    Formula  1         . 

Auricula  stagnalis  Orbigny. 

Auricula  stagnalis  Orbignj,  Mag.  de  Zool.,  1835,  p.  23,  No.  3. 
Auricula  granulina  Anton,  Vera.,  p.  48,  1839. 
Auricula papillif era  Kiister,  Auric,  p.  25,  t.  3,  figs.  9, 10,  1844. 
EllobiuM  granulinum  H.  &  A.  Adams,  P.  Z.  S.,  1854,  p.  7. 
Ellobium  sia^nale  H.  &  A.  Adams,  Gen.  Rec.  Moll.,  u.,  p.  238  ;  Wimmer, 
Sitzb.  k.  Akad.  Wiss.,  Wien,  Bd.  Ixxx,  p.  44,  No.  87, 1879. 
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Pedipei  angnlatiii  C.  B.  Adams. 

Pedipes  angulaia  C.  B.  Adams,  Pan.  Shells,  Ann.  Lvc  Nat.  Hist,  N.  Y.,  V, 
pp.  431,  542,  1852. 

Pedipes  angulatus  Pfeiffer,  Novit.  Conch.,  I,  p.  24,  t.  6,  figs.  26-28,  1854  j 
Wimmer,  op,  cit,^  p.  45, 1879. 

Panama,  Adams ;  Bindloe  Island,  Galapagos,  Habel,  fide  Wim- 
mer. 

eenus  8IPH0KABIA  Sowerby.i> 

ffiphonaria  ^gai  Sowerby. 

Siphonaria  gigas  Sowerby,  Tank.  Cat.,  p.  vi.  No.  808, 1825;  Reeve,  Conch. 
Icon.,  Siphonaria,  pi.  1,  fig.  3. 

Siphonaria  characteristica  Reeve,  op,  cit,,  pi.  2,  figs.  8  a^b. 

Charles  Island,  XJ.  S.  Fish  Commission ;  Peru,  Cocos  Island,  Pan- 
ama and  north  to  the  Gulf  of  California. 

0enai  WILLIAMIA  Monterosato. 

Ancy/us 8p.  (Gussoni)  Costa,  Cat.  p.  20,  1829;  Scacchi,  Cat.,  p.  18,  1836. 

Pale/la  sp.  Phil..  Enum.  Moll.  Sicil.,  I,  p.  255, 1836;  II,  p.  84, 1844. 

J\raceUa  sp.  Cpr.,  Ann.  Mag.  Nat.  Hist,  1864,  I,  p.  474,  No.  15;  Cooper, 
Geogr.  Cat.  Moll.,  CaU.,  p.  23,  1867. 

Siphonaria  (Lirio/a)  sp.  Dall,  Am.  Journ.  Conch.,  VI,  p.  37,  1870. 

Pi/ucus  suImt.  A/lep^a  Morch,  Journ.  de  Conchyl.,  Vol.  XXV,  p.  210,  1877. 
Not  AlUrya  ^orgaignat,  Atti  Accad.  Sci.  Let.  ed.  Arti.  di  Palermo,  VI,  pp. 
1-7, 1876. 

Scutuium  Monterosato,  Ann.  Mus.  Civ.,  Genova,  IX,  p.  427,  1877. 

Not  Scutuium  Tournouer,  Bull.  Soc.  Geol.  de  France,  1869  {Echinida). 

Lirtola  sp.  Dall,  Journ.  de  Conchyl.,  XXVI,  p.  68, 1878. 

Anisomyon  f  Dall,  Journ.  de  Conchyl.,  XXVII,  p.  287, 1879 ;  (?  Meek.  Am. 
Journ.  Sci.  &  Arts,  2,  XXIX,  p.  33,  pi.  1, 1860). 

Gadinia  sp.  Jeffreys,  Ann.  Mag.  Nat.  Hist,,  1870,  p.  11. 

Williamia  Monterosato,  Nom.  Conch.  Medit.,  p.  150,  1884. 

Umbrella  sp.  Cossmann,  Cat.  Coq.  Fos.  env.  Paris,  IV,  p.  326,  1891. 

Parascuium  Cossmann,  Cat.  Coq.  Fos.  env.  Paris,  V,  p.  78, 1892. 

Type  W,  Ou88<mi  (Costa)  of  the  Mediterranean  and  Azores; 
other  species  are  the  W.  Krehsii  Morch,  West  Indies,  W.  vemalU 
Dall,  Monterey,  Cala.,  W.  peltoidea  Cpr.,  of  the  Gulf  of  California 
and  south  to  the  Galapagos. 

The  synonymy  of  this  interesting  little  genus  of  SipIwnariidcB  htid 
become  so  complicated  that  it  seemed  best  to  take  this  opportunity 
of  clearing  it  up.  The  wide  distribution  of  the  species  is  partly  due 
to  their  habit  of  perching  on  floating  sea-weeds. 

^*  Siphonaria  scutellum  Deshaves,  was  referred  to  the  Galapagos  Islands  by 
Carpenter,  owing  to  a  confusion  between  its  true  locality,  Chatham  Island.  New 
Zealand,  with  the  Gralapagos  Chatham  Island.  This  species  according  to 
Deshayes  is  identical  with  S,  obliquata  Sby.  described  sixteen  years  earlier  in 
the  Tankerville  Catalogue. 
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WUlUmia  ptlteidAi  Carprater. 

NaceUapeUaides  Oarpenler,  Add.  Mag.  Nat.  Hiat^  1864,  i,  p.  474,  No.  15; 
Soppl.  Rep.  Brit.  Assoc.,  1863,  pp.  418,  545. 

NaceUa  mbspiralis  Garpenter,  Proc.  Gal.  Acad.  Sd.,  lii,  p.  213^  1866 ;  SoppL 
Rep.  Brit.  Assoc.,  1863,  pp.  612,  640. 

Siphonaria  (Liridm)  peltcida  Dall,  Am.  Journ.  Gonch.,  ^  p.  37,  1870; 
JoorD.  de  Ck>nch7l.,  xxvi,  p.  68,  Jan.,  1878. 

Anisomyon  ptUoides  Dall,  Jouni.  de  ConchTl.,  xxrii,  p.  288,  Oct.,  1879. 

NaceUa  subspiralis  Wimmer,  Sitsb.  k.  Akad.  Wiss.,  Wieo,  Izzx,  p.  41, 
1879. 

Siphonaria  (  WHliamia)  peUoides  Stearns,  Proc  U.  S.  Nat.  Moi.,  xri,  p 
384,  1898. 

Chatham,  Charles  and  Hood  Islands,  dead  on  the  beach.  Dr. 
Habel ;  northward  to  Panama,  Mazatlan,  Cape  8t  Lucaa,  Sao  Diego 
and  the  Santa  Barbara  Islands,  California.  The  varielj  itenMi 
Dall,  which  will  require  to  be  specifically  separated  from  p^haidm, 
extends  from  the  Santa  Barbara  Islands  northward  to  Monterej, 
Purissima,  Lobitas  and  Crescent  City,  California.  It  is  mach  larger 
than  either  of  the  others. 

The  Nacella  mibspiralis  and  peltoidea  of  Carpenter  are  undoobt* 
edly  conspecific  with  the  Galapagos  shell,  which  from  its  perehing 
habit  on  fronds  of  Lamitiaria  may  be  widely  distributed  by  oocaa 
currents.  The  well  known  Ancylus  Oussoni  of  Costa  belonging  to 
the  South  European  fauna  is  congeneric,  and  from  the  shells  aloot 
it  is  doubtful  if  the  species  could  be  separated.  The  W.  Krehni  </ 
Morch  is  extremely  similar,  and  it  is  possible  that  all  three  abould 
be  specifically  united,  but  until  the  anatomy  has  been  compared  it 
is  probably  best  to  keep  them  distinct.  I  figured  the  dentitioo  and 
jaw  of  W.  vemcUis  and  W.  Ousmni  in  the  Journal  de  OfmehyKolofie 
in  1878  and  1879,  showing  specific  difierences  between  them,  but 
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ineised  liDeatioD,  and  otherwise  characterized  by  somewhat  distant, 
flatlj  rounded  papillse.  Under  side  dingj,  yellowish  white ;  margin 
of  mantle  wide,  nearly  smooth ;  edge  of  same  simple.  Anal  open- 
ing posterior  near  edge  of  mantle  and  somewhat  produced.  Respir- 
atory orifice  smaller,  in  median  line  with  and  in  front  of  anas ;  sex- 
ual orifice  anterior,  on  the  right  side  under  the  edge  of  the  large 
oral  hood  or  collar ;  labial  palpi  thin,  largely  expanded.  Dimen- 
sions: Length  37.5 ;  breadth  31.5  millimeters.  These  proportions 
vary  slightly  in  difierent  individuals." 
OnelddAlla  Steindaohneri  Semper. 

Onchidella  SieindachneH  Semper,  Arch.  Phil.  Bd.  Ill,  Heft.  VI,  p.  296, 
1883 ;  Stearns,  Proc.  U.  S.  Nat.  Mus.,  XVI,  p.  384,  pi.  61,  figs.  4,  6, 1893. 

Charles  Island,  Habel ;  Charles  and  Albemarle  Islands,  between 
tide-marks,  IT.  S.  Fish  Commission. 

Dr.  Steams'  remarks  are  as  follows : 

"  A  well  marked  species ;  edge  of  mantle  prettily  fringed  on  the 
under  side  with  rather  r^ularly  placed  trifoliate  processes ;  dorsum 
entirely  covered  with  closely  set,  rounded,  granular  papillae,  which 
also  cover  the  surface  of  the  wide  mantle  margin  beneath,  up  to  the 
edge  of  the  creeping  disk.  Color  dark  grayish  or  smoky  black 
above ;  dingy  whitish  on  the  under  side.  Anal  orifice  posterior, 
central  just  behind  the  end  of  the  creeping  disk?  Respiratory  ori- 
fice on  the  right  side  near  the  vent ;  sexual  orifice  anterior  near  the 
tentacle  or  oral  appendage,  under  the  edge  on  the  right  side.  Length 
about  20,  breadth  about  17  millimeters.  These  proportions  vary 
somewhat  in  difiierent  specimens.  Some  allowance  must  be  made  for 
the  contraction  caused  by  the  alcohol  in  both  the  above  and  0. 
Letliei, 

BIBLIOGBAPHY. 

SowERBY,  George  Bbettingham.  Conchological  Illustrations, 
Bulinus,  parts  31, 34, 35  and  142, 1833-41.  London,  G.  B.  Sowerby, 
1841, 8^ 

This  work  was  issued  in  parts  and  when  completed  the  letter 
press,  or  portions  of  it,  was  reprinted  and  the  whole  issued  as  a  vol- 
ume dated  1841.  The  parts  in  the  copies  which  I  have  seen  do  not 
have  any  dates,  but  Pfeiffer  cites  the  list  of  Bulinus  as  1833  (Mon. 
Hel.  Viv.,  i,  p.  xxxii,  1848).  It  is  probable  that  part  142,  contain- 
ing B,  rugulomis  was  issued  in  1839,  but  the  plates  containing  the 
o^er  Galapagos  species  may  be  as  early  as  1833. 

Sowerby,  George  Brettingham.  Descriptions  of  new  species 
of  shells  collected  by  Hugh  Cuming.  Proc.  Zool.  Society  of  Lon- 
don, 1833,  part  i,  pp.  72-74. 
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BsoDeKiF,  William  Jc«3r. 
oolkcted  bj  Hogfa  Camiiig.     Pnc  Zm 

IVmig^  thk  if  the  fim  reference  to  CsHaf^f 
dkdlf,  onlj  ooe  ffiecieiy  IT.  utix,  is  dcccribed  firca  '^ 

PrsiFFEB,  DiL  LcDViG.    Itacripcion  of  thirtj 
Helicea  h&loDgiDg  to  the  ooUeedoD  of  H.  Cnmiii^  Eb^    ArW.  ZacL 
Bodeij  r^f  London,  1S46,  pp.  28-29. 

Thin  article  describes  two  new  spedes  of  BuUmmimt  nrffegtrf  sj 
Cbarks  Darwin  at  the  Galapagos  Mandi, 

Dabwi59  Chableb.  Joamal  of  Betearchcs  into  tbe  5is 
Hiirtorj  and  Geology  of  the  countries  iriated  dorinp  tke 
H.  M.  8.  Beagle  round  the  worid,  under  the  comwaiid  of 
Fitz  K/fj,  K  y.  New  York,  D.  Appleton  A  Co.,  !*«  S=.  X  oltf 
pp,  from  the  second  English  edition  of  IS&O.  See  Chmpter  xvn,  pp. 
'^72-401,  and  especiallj  the  notes  on  mpllosca,  pp.  390^1. 

This  celebrated  work  first  appeared  in  parts  1814  15,  and  wii 
publiJihed  bj  Murraj.  The  **  Zoologj  of  the  Beagle  "  edited  bj 
liarwin,  contains  no  reference  to  the  mollusca  colleoed. 

FoKBRH,  Fbof.  Edwabd.  On  the  species  of  moUosca  eoUecteii 
during  the  surveying  voyages  of  the  Herald  and  Fandorm  bv  Cap- 
tain KelleU,  R.  N.  C.  B.,  and  Lieutenant  Wood,  R.  N.  Froc.  ZooL 
Society  of  London,  1850,  pp.  53-56. 

In  this  article  the  Bulimulus  ehemnitzxoidei  and  ackaUUihHi 
Forhefi,  upon  which  two  subgenera  have  subsequently  been  foonded, 
are  descrioed  and  other  species  collected  at  the  Galapagos  Islands  are 
enumerated  with  comments.  All  are  said  to  have  b^  collected  on 
Chatham  Island. 

Aliskrm,  Johann  Chbistiak.     Die  Heliceen,  nach  natdrlicher 
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of  North  America.  Report  of  the  British  Association  for  the  Ad- 
vancement of  Science  for  1856.  London,  Taylor  &  Francis,  1857, 
«^ 

The  mollusks  of  the  Galapagos  Islands  are  discussed  and  enum- 
erated pp.  358-62.    These  include  twenty  species  of  Pulmonates. 

Smith,  Edgar  A.  Account  of  the  Zoological  Collection  made 
-during  the  visit  of  H.  M.  S.  Peterel  to  the  Galapagos  Islands.  Mol- 
lusca.    Proc.  Zool.  Soc.  London,  1877,  pp.  72-3. 

Three  of  the  already  known  species  are  enumerated,  and  Sucdnea 
Bettii  Smith  with  its  variety  brevior  are  described  as  new. 

Ancey,  C.  F.  Nouvelles  contributions  malacologiques,  vi; 
Etudes  sur  la  faune  malacologique  des  lies  Galapagos.  Bull.  Soc. 
Malac.  de  France,  iv,  pp.  293-299,  July,  1887. 

A  new  species  and  several  new  varieties  are  described  and  the 
fauna  briefly  discussed. 

WiMMER,  August.  Zur  Conchylien-Fauna  der  Galapagos  In- 
seln.  Sitzber.  der  k.  Akad.  der  Wissenschaften,  Wien  Bd.  Ixxx, 
pp.  1-50,  Dec,  1879. 

This  paper,  based  chiefly  on  the  shells  collected  by  Dr.  Habel, 
refers  to  two  species  of  Bulimulm  and  four  AuriculidcR,  the  latter  all 
new  to  the  fauna. 

Dall,  William  Healey.  On  some  types  new  to  the  fauna  of 
the  Galapagos  Islands.     Nautilus,  Jan.,  1892,  Vol.  v,  pp.  97-99. 

In  this  short  article  the  presence  of  Pupa  is  announced,  and  Hel- 
icina  {Idesa)  nesiotica,  Lepthiaria  chathamensisy  Zonites  {Hyalinia) 
Bauri  and  Bulimulus  {Pleuropyrgua)  Haheli  (Stearns,  MS.)  are 
described  from  collections  made  by  Drs.  Habel  and  Baur. 

Reibisch,  Paul.  Die  conchyliologische  Fauna  der  Galapagos 
Inseln.  Abh.  Ges.  Isis  in  Dresden,  iii,  pp.  1-20,  taf.  i-ii,  October, 
1892. 

This  paper  discusses  the  land  shells  of  the  group  and  is  chiefly 
based  upon  the  collections  of  Dr.  Wolf,  Government  geologist  of 
F^cuador,  though  referring  to  collections  made  by  others.  A  large 
number  of  forms  supposed  to  be  new  are  described  and  figured. 

Stearns,  Dr.  R.  E.  C.  Scientific  results  of  explorations  by  the 
U.  S.  Fish  Commission  Steamer  Albatross,  No.  xxv.  Report  on  the 
mollusk  fauna  of  the  Galapagos  Islands  with  descriptions  of  new 
fipecies.  Proceedings  of  the  IJ.  S.  Nat.  Mus.,  xv,  No.  942,  pp.  353- 
450,  pi.  50-52,  August,  1893. 

This  important  paper  discusses  the  mollusk  fauna  of  the  islands 
at  large,  both  land  and  marine  forms,  especially  those  of  shallow 
water  and  the  shores.  The  deeper  dredgings  from  the  last  expedi- 
tion are  not  included  and  will  be  worked  up  later.  References  to 
previous  lists  of  the  fauna  are  very  full  and  the  discussion  of  the 
land  shells  includes  some  suggestions  of  serious  importance. 

Dall,  William  Healey.  Preliminary  notice  of  new  species  of 
land  shells  from  the  Galapagos  Islands  collected  by  Dr.  G.  Baur. 
'Nautilus,  September,  1893,  Vol.  vii,  pp.  52-56. 
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In  this  article  Bulimulus  (NcBsiotua)  duncanus^  B.  amdstraides 
Ancey  var.  Anceyi,  B.  jacobi  var.  vermiculatua,  B.  olio,  B.  tortu- 
ganua,  B.  Bauri,  Hyalinia  chaihamensis,  Conulua  galapaganus  and 
Sucdnea  corbia  are  described  as  new,  and  the  relationsmp  of  the 
NcRsioti  to  the  North  American  BuHmuli  of  the  type  of  9erpercutnu 
is  pointed  out. 

Dall,  William  Healey.  New  species  of  land  shells  from  the 
Galapagos  Islands.     Nautilus,  March,  1895,  Vol.  viii,  pp.  126-7. 

Bulimulua  {Ncmotm)  Beibischi  and  B.  Tanneri  are  described  as 
new. 


EXPLANATION  OF  PLATES. 

Note. — Since  the  figures  are  of  diflferent  degress  of  magnification, 
the  length  of  each  shell  in  millimeters  follows  the  reference  to  each 
figure. 

Plate  XV. 

Helicina  (Idesa)  nesiotica  Dall,  base,  lat.  3.7  mm. ;  p.  451. 
Helicina  (idesa)  nesiotica  Dall,  profile ;  p.  451. 
Vitrea  chathameii^is  Dall,  base,  lat.  3  mm. ;  p.  448. 
Sucdnea  brevior  Smith,  alt.  12  mm. ;  p.  449. 
Sucdnea  cor  bis  Dall,  alt.  7.0  mm. ;  p.  450. 
Sucdnea  Bettii  Smith,  alt.  12  mm. ;  p.  448. 
Sucdnea  producta  Reibisch,  alt.  11.5  mm. ;  p.  449. 
Trochomorpha f  Bauri  Dall,  alt.  1.5  mm.;  p.  447. 
Trochomorpha  f  Bauri  Dall,  base,  lat.  2.2  mm. ;  p.  447. 
Vitrea  chathamends  Dall,  lat.  3  mm. ;  p.  448. 
Conulu^  galapaganus  Dall,  lat.  2.5  mm. ;  p.  448. 
B It  Hm ulus  JJa it n  Da  11,  a  1 L  1 0  m  rn .  ;  p ,  44 1 , 
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Fig.  3. 
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Fig.  7. 
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Fig.  9. 

Fig.  10. 

Fig.  11. 
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vas  deferens;  IX,  male;  and  X,  female  orifice,  accidentally 
parted ;  XI,  duct  of  spermatheca ;  XII,  spermatheca. 
From  a  drawing  by  W.  (J.  Binney,  Esq.,  p.  429. 

Fig.     7.    Bulimulus  duncanuB  Dall,  alt.  17.5  mm. ;  p.  438. 

Fig.  8.  Succinea  6revior  Smith,  camera  lucida  outline  of  jaw,  con- 
siderably magnified ;  p.  449. 

Fig.     9.    Leptinaria  ehathamerma  Dall,  alt.  3.5  mm.;  p.  451. 

Fig.  10.  Succinea  producta  Reibisch,  outline  of  jaw,  magnified,  from 
camera  lucida  sketch  ;  p.  449. 

Fig.  11,  12,  13.  Bulimulus  Simrothi  Reibisch  (tortuganvs  Dall) 
showing  variation  in  individuals  and  character  of  surface ; 
alts,  respectively  12.25,  11.0  and  10.75  mm.;  p.  440. 

Fig.  14.    Bulimulus  dnereua  Reibisch,  alt.  8.5  mm. ;  p.  437. 

Plate  XVII. 

Figures  all  drawn  from  camera  lucida  sketches. 

Fig.  1.  Jaw  of  Bulimulus  rugulosus  Sby.,  much  magnified;  p. 
431. 

Fig.    2.     Jaw  of  Bulimulus  Simrothi  Dall ;  p.  440. 

Fig.  3.  Teeth  of  Bulimulus  ventrosus  Reibisch,  central  and  inner 
lateral,  3a  two  extreme  outer  laterals  or  marginals ;  p. 
434. 

Fig.  4.  Rhachidian  and  innermost  lateral  teeth  of  Bulimulus 
chemnitzioides  Forbes ;  4a,  three  of  the  outermost  laterals ; 
p.  445. 

Rhachidian,  inner  lateral  and  5a,  two  outer  lateral  teeth 
of  Succinea  producta  Reibisch  ;  p.  449. 
Rhachidian  and  adjacent  laterals  and  6a,  one  of  the  outer- 
most laterals  of  Bulimulus  unifasciatus  Sby. ;  p.  439. 
Rhachidian  tooth  and  adjacent  laterals  and  7a,  two  outer 
laterals  of  Bulimulus  Bauri  Dall ;  p.  441. 
Rhachidian  tooth,  adjacent  laterals  and  8a,  two  outer 
laterals  of  Bulimulus  curtus  Reibisch ;  p.  442. 
Rhachidian  tooth,  adjacent  lateral  and  9a,  two  more  mar- 
ginal laterals  of  Succinea  brevior  Smith ;  p.  449. 
Rhachidian  and  two  adjacent  lateral  teeth  and  10a,  an 
outer  lateral  and  marginal  tooth  of  Bulimulus  nux  var. 
incrassatus  Pfr. ;  p.  429. 
Jaw  of  Bulimulus  unifasciatus  Sby. ;  p.  439. 
Rhachidian  tooth,  laterals  of  one  side  and  part  of  the 
uncini  of  Helidna  nesiotica  Dall ;  p.  451. 
Jaw  of  Bulimulus  achatellinus  Forbes ;  p.  428. 
Pupa    Wolfii  Miller  {Bauri  Dall,  MS.)  alt.  2.5  mm. ;  p. 
446. 

Jaw  of  Bulimuhis  Bauri  Dall ;  p.  441. 
Single  tooth  of  Leptinaria  chathamensis  Dall,  from  a 
sketch  by  W.  G.  Binney,  much  magnified ;  p.  451. 
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August  4. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Twelve  persons  present. 

A  paper  entitled  **  New  and  Interesting  Eocene  Mollusca  of  the 
Gulf  States,''  by  Gilbert  D.  Harris,  was  presented  for  publication. 


August  11. 
Mr.  Benjamin  Smith  Lyman,  in  the  Chair. 
Seven  persons  present. 


August  18. 
Mr.  Benjamin  Smith  Lyman,  in  the  Chair. 
Seven  persons  present. 


August  25. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Thirteen  persona  present. 


n    :(>  M :  *  I  ^} 
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in  the  Ophidia,  by  the  presence  of  calyculi.  Such  are  character^- 
tic  of  the  Rhiptoglossa  and  Pachyglossa.  The  JSTyctisaura  poesess 
the  same  feature.  The  Diploglossa,  Helodermatoidea  and  Theca- 
glossa  have  the  organ  flounced,  the  flounces  often  pocketed  or 
repand  on  the  margin.  In  the  Leptoglossa  we  have  laminae  only; 
in  the  Tiidse  mostly  transverse,  and  in  the  Scincidae  mostly  longi- 
tudinal. In  various  genera  terminal  papillae  are  present.  The 
organ  may  be  simple  or  bifurcate  or  merely  bilobate.  I  have  not 
met  with  the  case  so  common  in  Ophidia,  where  the  sulcus  spennati- 
cus  is  bifurcate  and  the  organ  undivided. 

The  structures  of  the  hemipenis  have  a  constant  systematic  value. 
As  in  the  Ophidia,  the  value  diflers  with  the  character,  but  it  varies 
from  generic  to  superfamily  in  rank. 

In  the  Chamaeleonidse  the  greater  part  of  the  surface  of  the  hem- 
ipenis is  coarsely  calycuiate,  generally  in  a  transvere  direction. 
There  are  remarkable  papillae  at  the  apex,  which  difler  in  the  difler- 
ent  forms.  In  C  pardalis  there  is  a  kind  of  membranous  apron 
proximad  of  the  papillae  which  presents  an  apex  proximad  opposite 
to  the  sulcus  spermaticus.  In  C,  vulgaris  and  C.  graeilia  the  papil- 
lae are  erect,  laminiform  and  transverse  and  serrate  on  the  edges. 
The  principal  pair  have  a  few  papillae  in  front  of  and  behind  them, 
and  in  C  gracilis  there  is,  behind  these,  on  each  side,  an  oval  body 
which  is  composed  of  three  serrate  laminae  packed  obliquely  together. 
In  C  gracilis  the  proximal  laminae  are  low  and  have  a  margin  of 
acute  tubercles,  and  each  serves  as  a  collar  to  a  much  larger  papilla. 
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I  have  examined  the  hemipenis  in  thirty  species  of  the  Iguanidse 
of  the  following  genera :  Anolis,  XiphoceroLS,  Polychrus,  BasiliaetM, 
Ctenoaaura,  Cyclura,  Igtuina,  Corythophanes,  Saur<ymalu8y  Crotaphy- 
tu8y  Dipsasaurus,  Seeloporvs,  CallisauruSj  Holhrookia^  Enyalioidea, 
Daryphonu,  Microlophua,  Uraniscodon  and  Fhrynosoma.  These 
differ  in  the  bifurcation  of  the  organ,  varying  from  undivided 
(^Cyelura,  Igtuina)  to  deeply  bifurcate  {Anolisj  Doryphorus,  MicrO' 
hphtis,  Uraniacodon).  Other  differences  are  seen  in  the  number  of 
welts  and  their  surface  structure,  and  the  distribution  and  size  of  the 
calyces.  Thus  the  calyces  extend  to  the  base  in  Anolis,  but  are 
confined  to  the  apex  in  Orotophytus.  They  exist  in  series  only  in 
Cyclura,  IgiLana,  Ctenosawa,  Corythophanes  and  Sauromalua.  They 
cover  most  of  the  organ  in  Sceloporua  and  Phrynoamna.  The  syste- 
matic arrangement  of  the  genera  in  accordance  with  the  characters 
is  as  follows : 

L  Calyces  always  present. 

A.  Three  welts,  one  opposite  the  sulcus  spermaticus  and  one 
parallel  on  each  side  of  it  transversely  laminate :  Cteno- 
SAURA,  Cyclura,  Iguana,  Corythophanes,  Sauroma- 
Lus,  Crotaphytus. 

B.  Three  welts ;  one  opposite  sulcus,  the  others  on  each  side 
of  sulcus  converging  to  median  welt,  and  enclosing  spaces 
with  it ;  surfaces  calyculate. 

X  Median  welt  confluent  proximad :  Dipsosaurus, 

LlOCEPHALUS,  PhRYNOSOMA. 

«    q:  Median  welt  projecting  free  proximad :  Callisau- 

RUS,    HOLBROOKIA. 

C.  No  median  welt ;  lateral  welt  from  sulcus  :  Sceloporus. 

D.  A  median,  no  lateral  wejts ;  calyculate. 

X  Not  bifurcate ;  welt  wide :  Enyalioides  (calyces 
coarse). 
q:    q:  Bifurcate ;  welt  long  and  narrow :  Anolis  (caly- 
ces minute). 

E.  No  welts. 

%  Deeply  bifurcate;  calyces  confined  to  branches: 
MicROLOPHus,  Uraniscodon,  Doryphorus. 
«    5  Shortly  bifurcate ;  calyces  extending  proximad  of 
branches:  Basiliscus. 
II.  No  calyces  or  welts. 

q:  Bifurcate;   surface  coarsely  wrinkled:   Polych- 

RUS. 
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In  the  genera  Ctenoaaura,  Cyclurd,  Iguana^  Sauramalus  and 
Enyalioides  (laticeps)  the  organ  is  entire ;  in  the  others  it  is  bilobate 
or  bifurcate. 

Of  the  Nyctisaura  I  have  examined  the  hemipenis  in  the  genera 
Thecadactylus,  Platydadyhia,  Phyllodadylm  and  Oymnodadylus. 
In  these  this  organ  is  short  and  wide,  appropriately  to  the  fragib'ty 
of  the  tail.  It  is  also  more  or  less  deeply  divided  into  two  branches. 
The  entire  surface  is  calyculate,  generally  minutely  so.  In  Theeada/^ 
tylus  each  fork  has  three  strong  welts.  In  Platydaetylua  there  is  a 
welt  opposite  the  sulcus  which  is  very  large  in  P.  aegyptiaeus^  and 
divides,  sending  a  half  into  each  branch.  In  Oymnodactylus  pulr 
chellus  the  welts  are  not  so  heavy,  below  the  bifurcation  is  a  welt 
which  encloses  a  circular  area  which  is  incomplete  proximad.  In 
Eublephuris  the  hemipenis  is  closely  similar  to  that  of  the  Gecconidse. 
It  is  short  and  deeply  bifurcate;  it  has  a  single  prominent  welt. 
The  surface  of  this  is  smooth,  but  the  remainder  of  the  surface  is 
calyculate. 

Of  the  Zonuridse  I  have  only  seen  the  hemipenis  of  Z,  oordyhu. 
It  is  short  and  swollen,  so  that  the  spiral  structure  is  accentuated ; 
there  is  a  rigid  welt  opposite  the  sulcus,  which  leaves  a  triangular 
space  at  one  side  proximad,  which  is  finely  calyculate.  On  the  oppo- 
site side  of  the  welt  distad,  is  a  wide  space  with  radiating  lamin» 
from  a  smooth  center.  The  presence  of  calyculi  noted  is  excep- 
tional in  the  Diplogossay  and  indicates  approximation  to  the  Paehy- 
gloasa  as  far  as  it  goes. 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  465 

coarselj  plicate  transversely,  the  plicae  extending  to  the  welt.  On 
the  other  side,  the  transverse  plicae  terminate  at  a  band  of  fine  lon- 
gitudinal folds.  In  Ophisaurus  the  organ  is  undivided,  and  there 
is  a  welt  with  one  edge  and  the  proximal  end  free.  It  is  covered 
with  robust  papillae.     » 

In  Xantusiidae  the  hemipenis  is  bifurcate  and  is  shortened  as  in 
many  Grecconidae,  appropriately  to  the  fragile  tail.  There  is  a  welt 
on  each  side  of  the  sulcus  spermaticus  which  follows  a  short  spiral 
direction.  Opposite  to  the  sulcus  are  two  short,  thick  welts,  which 
have  the  direction  of  parts  of  consecutive  threads  of  a  screw.  All 
of  the  welts  are  deeply  cross-folded. 

In  the  Tiidse  two  types  may  be  observed  of  the  structure  of  the 
hemipenis,  but  I  have  not  had  access  to  sufficient  material  to  enable 
me  to  refer  all  the  genera  to  the  one  or  the  other.  In  the  typical 
members,  as  in  the  genera  Draca&na,  IhtpinambiSf  Amiva  and  One- 
midophorus,  the  pattern  consists  of  numerous  delicate,  imbricate, 
transverse  laminsB  which  are  closely  applied  to  each  other.  Oppo- 
site the  sulcus  all  the  genera  display  a  welt,  which  has  free  borders. 
These  are  entire  in  Dracaena  and  pectinate  in  Amiva  and  Cnemido- 
phorus;  between  these  and  the  borders  of  the  sulcus  is  a  rounded 
welt  on  each  side.  The  laminae  are  sublongitudinal,  diverging  prox- 
imad  from  the  sulcus ;  on  the  first  welt  they  turn  sharply  distad  ; 
between  this  and  the  welt  they  make  a  second  chevron  distad,  turn- 
ing proximad.  Proximad  of  the  median  welt  these  laminae  meet, 
forming  a  curve  or  chevron  turned  proximad.  In  Cnemidophoriis 
there  is  one  less  chevron.  In  this  genus  and  Amiva  there  is  a 
strong,  fleshy  papilla  at  the  apex  of  each  tract  between  the  welt  and 
sulcus. 

A  modification  is  seen  in  Centropyx  (pelviceps).  Here  there  is  a 
narrow  welt  opposite  the  sulcus ;  on  each  side  of  the  sulcus  a  prom- 
inent welt  diverges  from  it  proximad  and  approaches  the  proximal 
end  of  the  median  welt,  so  as  to  enclose  a  space  with  it.  It  is  trans- 
versely plicate  and  the  enclosed  space  on  each  side  the  median  welt 
has  the  delicate  transverse  lamination  characteristic  of  the  Tiidae. 
What  is  entirely  peculiar  is  the  presence  at  the  apex  of  each  of  the 
laminate  spaces  of  a  large  patch  of  acute  flexible  papillae. 

The  plan  is  the  same  in  Anadia  bogotensis,  but  the  details  are  dif- 
ferent. The  organ  is  bifurcate.  A  strong  welt  opposite  the  sulcus 
is  divided  into  fine  longitudinal  folds,  which  are  crimped  trans- 
versely.     The  space  between  this  and  the  sulcus  is  marked  with 


466 


PROCEBDINQS  OF  THE  ACADEMY  OF 


[1896. 


folds  which  diverge  distad  from  the  welt  and  become  longitiidiiial, 
and  are  transversely  crimped.  In  the  longitudinal  direction  of  the 
plicse  this  genus  differs  from  the  Tiidse,  and  it  is  likely  that 
Ecpleapus  and  other  allied  genera  are  similar. 

In  a  third  type  represented  by  Heteroclonium  bieolarf^  a  welt 
bounds  the  sulcus  on  each  side.  The  space  between  these  is  marked 
by  a  few  feeble  cross  folds,  and  the  borders  support  a  single  series 
of  closely  placed  recurved  spines.  Genera  allied  to  Cophias  are 
likely  to  present  this  structure. 

Of  the  Lacertidae  I  have  examined  the  hemipenis  in  the  genera 
Lacertay  Acanthodadylus  and  Lataaiia.  They  are  bifurcate  and 
bilobate.  In  each  division  and  proximad  to  it  is  an  oval  area  with 
transverse  laminae  surrounded  by  a  welt.  In  Acanthodactylus  one 
of  the  areas  is  marked  by  longitudinal  folds. 

Among  the  Gerrhosauridae,  the  hemipenis  of  Oerrhosaurus  nigro- 
lineatiis  has  on  its  distad  third,  three  welts  opposite  the  sulcus,  the 
median  larger,  all  finely  cross  folded.  Between  one  of  these  and  the 
sulcus  is  a  tract  of  coarse  papillse ;  between  the  other  and  the  sul- 
cus the  surface  is  smooth. 

Of  the  Scincidae  I  have  examined  the  hemipenis  in  Trachysaurus^ 
Lepidothyris  (/eniandii),  Euprepis  (carinatus),  Eumeees  and  Ma- 
buia.  They  are  smooth  and  with  more  or  less  numerous  longitudinal 
folds,  excepting  in  Trachymums.  Here  the  laminse  diverge  from 
the  sulcus  proximad  and  turn  to  a  horizontal  direction,  meeting 
opposite  the  sulcus  in  a  chevron  directed  distad.     In  Euprepis  can- 
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flounces,  which  are  so  wrinkled  as  to  be  more  or  less  pocketed,  much 
as  in  Oerrhonoius  (Elgaria),    Organ  undivided. 

Of  the  Amphisbaenidae  the  only  species  of  which  I  have  obtained 
a  satisfactory  hemipenis  is  the  African  Monopeltia  galeatus  Hallow. 
The  organ  is  bifurcate ;  each  branch  is  marked  with  fine,  close, 
transverse  folds,  while  the  region  proximad  of  these  has  coarser 
folds  directed  transversely  and  obliquely. 
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September  1. 

Mr.  Charles  Morris,  in  the  Chair. 

Eleven  persons  present. 

The  deaths  of  Henry  C.  Ford,  August  17,  and  of  Geoige  M. 
Conarroe,  August  25,  members,  were  announced. 


September  8. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Fifteen  persons  present. 


September  15. 

The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 

Twelve  persons  present. 

Papers  under  the  following  titles  were  presented  for  publication : — 
''Fossil    Bones   of   Birds  and   Mammals    from    Grotto  Pietro 

Tamponi  and  Gr^ve  St.  Alban."     By  R.  W.  Shufeldt,  M.  D. 
"  Contributions  to  the  Zoology  of  Tennessee.    No.  4.    Mollusks." 

By  Samuel  N.  Rhoads  and  Henry  A.  Pilsbry. 
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"The  Hymenoptera  Collected  by  Dr.  A.  Donaldson  Smith  in 
Northeast  Africa."    By  William  J.  Fox. 

The  following  were  elected  members : — J.  Howard  Breed, 
Effingham  B.  Morris,  Curwin  Stoddart,  Jr.  and  Mrs.  F.  G.  Dixon. 

The  following  were  ordered  to  be  printed  : — 
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HEW  AND  INTEBE8TIK0  EOCENE  M0LLU8CA  FBOM  THE  GULF  STATES. 
BY   GILBERT    D.   HARRIS. 

The  following  new  or  interesting  fossils  belonging  to  the  Lea 
Memorial  Collection  of  the  Academy  of  Natural  Sciences  of  Phila- 
delphia have  been  put  into  my  hands  for  description  and  illustra- 
tion by  Rev.  L.  T.  Chamberlain,  of  New  York  City.  The  greater 
part  of  them  were  collected  by  Mr.  C.  W.  Johnson  during  the 
summers  of  1894  and  1895.  They  are  not  all  new  species;  but 
many  are  in  such  an  excellent  state  of  preservation  that  it  has 
seemed  worth  while  to  have  them  figured  by  the  skilled  pen-artist, 
Dr.  J.  C.  McConnell,  of  Washington,  D.  C. 


JACKSON   STAGE. 

Peoten  olaibornensis  Con.    PI.  XVIII,  figs.  l,and  2. 

This  species  has  been  frequently  referred  to,  but  has  not  hereto- 
fore been  figured. 

Locality,  Jackson,  Miss. 

Leda  regina-jaoksonis  n.  sp.    PI.  XV^III,  fig.  3. 

This  fine  species  is  the  Jackson  representative  of  L,  opulenta 
Con.  of  the  Claiborne  sand.     It  differs,  however,  from  that  species 
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Instead  of  making  this  a  new  species,  we  might  speak  of  it  as  a 
marked  variety  ofaldrichi,  which  itself  is  a  variety  otperovata  Con. 
It  seems  to  us,  however,  better  to  designate  it  by  a  new  name.  A 
variety  of  this  species  shows  concentric  lirse  over  its  entire  outer 
surface. 

Locality,  Jackson,  Miss. 

Tellina  ehnrneopsis  Con.    PI.  XYIII,  fig.  6. 

Locality,  Jackson,  Miss. 
Xaotra  misBiBBippiensiB  Con.  var.    PI.  XVIII,  fig.  7. 

Locality,  Jackson,  Miss. 
Periploma  sp.    PI.  XVIII,  fig.  8,  8a,  8b. 

Owing  to  the  descriptions  by  Lea  and  Meyer  of  two  fragmentary 
specimens  of  Periplomaf  it  is  now  unsafe  to  propose  a  new  name  for 
this  specimen.  It  differs  considerably  from  either  I^a's  or  Meyer's 
figures  and  diagnoses,  but  Meyer  has  stated  (Ber.  iiber  die  Senck. 
Nat.  Ges.  in  Frank.  A.  M.,  1887,  p.  16)  that  his  P.  compHcata  occurs 
at  Jackson. 

Locality,  Jackson,  Miss. 

Encheilodon  creno-carinata  Ileilp.    PI.  XYIII,  fig.  9.    Proc.  U.  S.  Nat.  Mus.,  Vol. 
3,  1880,  p.  150. 

Several  specimens  of  this  species,  of  a  moderate  size  and  rather 
imperfect,  are  among  the  Jackson  material  of  this  collection.  A 
specimen,  perhaps  the  adult  of  this  species,  is  shown  by  fig.  9,  pi. 
XVIII.  The  humeral  carina,  instead  of  being  simply  finely  crenu- 
late,  is  regularly  nodular ;  moreover,  there  are  thin,  strong,  revolv- 
ing ribs  on  the  part  of  the  whorl  below  the  carina.  It  is  quite 
possible  this  should  be  regarded  as  a  distinct  species,  yet  it  is  unsafe 
to  propose  a  new  name  until  more  material  is  at  hand. 

Locality,  Jackson,  Miss. 
Plenrotoma  (AnoiBtroByrinx)  columbaria  Aid. 

Aldrich  described  this  species  (Geol.  Surv.  Ala.,  Bull.  1,  1886, 
p.  31,  pi.  6,  fig.  9)  from  a  fragment.  The  Lea  Memorial  Collection 
possesses  a  least  one  perfect  specimen.  Hence,  in  continuation  of 
Aldrich's  description  it  may  be  said  :  aperture  slightly  exceeding 
the  spire  in  length ;  from  the  dentate  carina  downward  on  the  body 
whorl  to  the  end  of  the  canal,  there  are  many  granular  spiral  lines; 
from  the  dentate  carina  toward  the  suture  above,  two  coarse  granu- 
lar spiral  lines  are  found  ;  inside  of  these  spirals  the  humeral  zone 
is  smooth,  save  faint  traces  of  deeply  curved  longitudinal  lines,  the 
retral  curvature  is  confined  to  this  smooth  zone. 
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Harpa  jaeksonensis  n.  sp.    PI.  XVIII,  fig.  10. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figure ;  volutions  8 ;  1  and  2  very  minute,  smooth ;  3  much 
larger,  smooth ;  4  somewhat  larger  than  3,  showing  vertical  costie 
in  its  first  half,  then  assuming  the  characteristic  markings  of  the 
remaining  whorls;  costse  on  the  body-whorl  nine  in  number,  some- 
what deflected  below  the  suture,  as  in  Drillia;  between  the  cost» 
the  shell  is  finely  cancellated  with  a  net-work  of  raised  lines ;  ante- 
rior canal  slightly  larger  than  usual  for  the  genus. 

Locality,  Jackson,  Miss. 
FnauB  inseotoides  n.  sp.    PI.  XVIII,  fig.  11. 

Specific  characterization. — Size  and  general  outline  as  figured; 
whorls  12  or  13;  apex  acute;  upper  whorls  broadly  costate  and 
with  strong  and  weak  alternating  spiral  lines ;  5  spiral  lines  on  the 
shoulder,  decreasing  in  strength  toward  the  suture;  sides  of  the 
whorls  with  two  or  three  strong,  raised  spiral  lines,  ^ith  two  weaker 
ones  above  and  two  or  three  weaker  ones  below ;  longitudinal  lines 
faint,  showing  only  between  the  coarse  spirals ;  columella  twisted 
below ;  labium  sharp  and  extending  some  distance  away  from  the 
columella;  sutures  most  remarkably  constricted. 

Locality,  Jackson,  Miss. 
Fusns  mortoni  Lea,  var.  near  carexus  liar.    PI.  XVIII,  fig.  12. 

We  have  already  called  attention  to  the  variation  that  this  species 
undergoes  (Proc.  A.  N.  S.  Phila.,  1895,  p.  72)  in  the  lower  Claiborne 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  473 

oanaL    Aperture  contracted  above  and  below;  columella  with  2 
fairly  well  defined  plaits. 

Locality,  Jackson,  Miss. 
ManaUna  inaurata  rar.  Con.    PI.  XV III,  fig.  1 4. 

This  is  very  near  to,  if  not  identical  with,  Conrad's  Mazzalina 
pynUa  from  the  lower  Claiborne  beds  of  Alabama.  We  have  already 
shown  in  our  report  on  the  Tertiary  of  Arkansas  how  many  forms 
this  species  assumes. 

Locality,  Jackson,  Miss. 
Xnrex  marku  Harris.    PI.  XVIII,  fig.  15. 

This,  as  well  as  typical  marhd  from  the  Eocene  of  Arkansas,  ap- 
proaches very  closely  to  M.  engonatus,  and,  when  specimens  enough 
shall  have  been  collected,  the  two  will  doubtless  be  proven  identical. 
This  has  seven  costse  instead  of  six. 

Locality,  Jackson,  Miss. 
Monoeeras  jaoksoninm  n.  sp.    PI.  XVIII,  fig.  16. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure ;  whorls  about  6 ;  the  upper  2  or  3  smooth ;  4  and  5 
strongly  costate  medially  and  below ;  spiral  stride  about  8  in  num- 
ber; body  whorl  nearly  smooth,  with  a  strongly  marked  humeral 
zone  on  which  are  found  about  6  spiral  lines ;  medially  smooth ; 
basally  more  or  less  strongly  spirally  striate,  with  a  depressed  band 
across  which  the  lines  of  growth  arch  forward,  hence  giving  rise  to 
a  tooth  like  projection  on  the  subcentral  portion  of  the  labrum  ; 
columella  smooth,  labrum  lirate  within,  though  the  lirae  do  not  ex- 
tend far  in  the  interior ;  anterior  canal  peculiarly  truncated  below. 

Locality,  Jackson,  Miss. 
Levifiitns  branneri  Harris.    PI.  XIX,  fig.  1. 

This  species  was  described  from  a  young  specimen  found  in  south- 
em  Arkansas.  Fragments  of  larger  specimens  were  found  by  the 
writer  at  White  Bluff  on  Arkansas  River,  and  still  others  in  the 
Jackson  beds  of  Mississippi.  This  is  by  far  the  most  perfect  large 
specimen  yet  known.  Its  close  relationship  to  Fulgur  must  be  evi- 
dent to  all. 

Locality,  Jackson,  Miss. 

Sipkonaliajaoksonia  n.  sp.    PI.  XIX,  fig.  2. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure ;  whorls  7  or  8  ;  marked  by  10  rounded,  longitudinal 
costse,  each  in  width  a  little  over  one-half  that  of  the  intermediate 
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spaces,  strong  from  lower  suture  to  greatest  diameter  of  shelj,  and 
from  there  decreasing  rapidly  in  size  and  vanishing  before  reaching 
the  suture  above ;  strong  spiral  strise  about  8  on  each  whorl,  with  an 
equal  number  of  finer  alternate  lines ;  columella  sharply  bent  as  in 
Strepsidura, 

Locality,  Jackson,  Miss. 

Amanropsis  jacksonensis  n.  sp.    PI.  XIX,  fig.  3. 

Specific  characterization. — Size  and  general  form  as  shown  by  the 
figure  ;  whorls  10,  the  upper  4  to  5  small,  the  other  increasing  in 
size  rapidly  and  becoming  shouldered  ;  body  whorl  large,  shouldered ; 
umbilicus  none  or  entirely  hidden  by  a  labial  callosity.  This  differs 
from  A.  perovata  Con.  by  its  greater  height,  the  well-defined  shoalder 
on  each  whorl,  and  the  absence  of  an  umbilicus. 

Locality,  Jackson,  Miss. 

Cyprsea  pingnis  Con.    PI.  XIX,  fig8.  4,  4a. 

The  specimen  herewith  figured  shows  a  few  spiral  whorls.    (Jener- 
ally,  however,  they  are  covered  over. 
Locality,  Jackson,  Miss. 

Cypraea  dalli  Aid.    PI.  XIX,  figs.  5a,  6a. 

This  was  originally  described  from  the  Red  Bluff  horizon  of  Mis- 
sissippi, yet  it  is  quite  abundant,  and  shows  many  varietal  forms 
at  Jackson,  Miss. 
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Papillixia  papiUaU  Con.    PI.  XX,  fig.  5. 

Fusus  papillatus  Con.,  Foss.  Shells  Tert.  Form.,  1833,  p.  29;  p.  53,  pi  18, 
fig.  3,  of  2d  ed. 

This  large  and  beautiful  specimen  came  from  near  Jackson,  Ala., 
from  the  Claiborne  sand  horizon.  Conrad's  figure  of  the  species 
dues  not  show  well  some  of  its  important  characters,  hence  it  is  re- 
drawn. Conrad  remarks  that  it  is  rare  at  Claiborne.  It  is  certainly 
80  in  a  perfect  state  of  preservation,  but  portions  of  its  huge  colum- 
ella are  quite  common  in  some  places.  • 

Locality,  Jackson,  Ala. 

LIGNITIC   STAGE   (UPPER). 

Astarte  smithvillensis  var.  liar.    PI.  XX,  fig.  6. 

A.  smithvilUnsis  liar.,  Proc.  Acad.  Nat.  8ci.  Phila.  1895,  p.  48,  pi.  1,  figs. 
8a,  9a,  b,  c. 

This  species  is  extremely  variable,  and  we  have  little  doubt  but 
that  this  Wood's  Bluff  specimen  may  be  referred  to  it. 
Locality,  Wood's  Bluff,  Ala. 

Protooardia  virginiana  1  Con.    PI.  XX,  figs.  7  and  8. 

This  is  probably  a  variety  of  the  form  described  by  Conrad  as  P. 
leixe  or  P.  virginiana;  but  since  we  have  no  specimens  of  that  spe- 
cies, it  is  impossible  to  speak  with  certainty  on  the  subject.  Several 
species  of  this  genus  have  been  described  from  the  Eocene,  and  it 
will  be  a  serious  matter  to  properly  work  out  their  synonymy.  This 
form  differs  from  nicolleUi  by  its  smaller  umbones  and  smaller  size. 

Locality,  Wood's  Bluff,  Ala. 

Plenrotoma  vanghani  var.    PI.  XX,  fig.  9. 

P.  vaughani  Har.,  Proc.  Acad.  Nat.  8ci.  Phila.,  1895,  p.  57,  pi.  4,  fig.  8. 

The  fine  large  specimens  in  the  Lea  Memorial  Collection  differ 
somewhat  from  typical  vaughani  as  found  in  the  lower  Claiborne 
beds  of  Texas.  The  latter  is  smaller,  less  strongly  costate,  with  lirse 
within  the*  labrum.  The  upper  carinal  spiral  whorl  is  slightly 
higher  in  this  variety  than  in  the  type. 

Cancellaria  tortiplioa  Con.    PI.  XX,  fig.  10. 

C  tortiplica  Con.,  Am.  Jr.  Conch.,  1865,  p.  145,  pi.  21,  fig.  8. 

Conrad  cites  tlijs  from  Texas,  but  the  Alabama  specimens  ap- 
proach the  outlines  of  his  fig.  8,  PI.  21,  more  nearly  than  the  Texan 
forms  do.  Aldrich  refers  this  form  to  emdsa  Brander  (Bull.  Geol. 
Surv.  Ala.,  1886,  p.  52). 
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;aM*ll*n*  silTvrupiB  n.  9p.    PI.  XX,  fig.  11. 

S'c^f  m*  chameterizaiion. — General  form  and  size  as  indicated  hj 
•K  V);tir\' :  whorld  about  6  ;  3  embryonic  smooth  ;  others  with  A^l 
"^  ^r\»ii^  »|)inil  lines  between  the  suture  above  and  the  suture  belov ; 
iKiviitciital  lines  especially  prominent  between  the  strong  raij*<l 
x^iAtrtU  ;  labrum  sharp  at  edge  but  abruptly  thickening  and  varicane 
i  ^\^\\l  distance  within  ;  cohimella  concave,  two  plaits  on  its  fiih- 
.•villi h1  portion  and  one  marginal  below. 

rtiKH  ^|»iviot)  rcmhids  one  somewhat  of  C.  qnadrata  of  England  to^i 
.  •  .*.;#* II  HI  i)f  Texas. 

I.ivulitv,  Wood's  Bluff,  Ala. 

1iui«&  morulus  ('<>n.     PI.  XX.  fi^.  12. 

Ill  I  till  collootiun  there  are  s{)e('imens  of  various  sizes*  and  thfv 

A\s*\\  «»ii(*  niarkt*d  peculiarity.     When  f^mall  and  young  the  auteriwr 

.ui.U  i>  li»iiK  but  curved;  afterwards  it  seems  to  grow  no  more  in 

I  iu;ili.  bill  iKTonies  extremely  bent  or  twisted,  and  a  large  uuibih- 

,1 .  I J  loi  iiicd. 

I  .i..»lil\.  WooilV  Bluff,  Ala. 

i.^iiiu*  imbrloiitulus  n.  (>|».     PI.  .\XI.  fi^r.  2. 

Sfn>  iiif  rhiintrtfrizntion. — (loneral  form  and  i'ize  as  indicated  bj 

ill..  UviMir;  wlinrlH  10;  1-4  fnjl>ry(mic,  smtKtth ;  the  n^maining 
j..ial  mIkiiIh  with  about  7  cost;i'  cnjsstd  by  alK)Ut  6  very  stnmg  re- 

,  Miu;  cliiii-  iMlween  which  there  are  an  eijual  number  of  fioe 
|..i.il.i  Liibruiii  Urate  within  :  columella  very  much  twiste«l  and 
ii  ..,  III.'  ni^nti  of  plications,  espeiially  at  ihQ  basal  angle.    Umbiltru» 
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Tectibranchs.    The  matter  can  only  be  decided  when  more  perfect 
material  is  at  baud. 

Locality,  Wood's  Bluff,  Ala. 
Cypraea  smiihi  Aid.    PI.  XXI,  fig.  4. 

This  is  broader  posteriorly  than  typical  smithi,  and  has  a  less  con- 
spicuous posterior  termination  of  the  labium,  yet  it  is  most  likely  of 
the  same  species.    It  seems  to  be  the  forerunner  of  C  dalli  Aid. 

Locality,  Wood's  Bluff,  Ala. 
Solarium  huppertii  var.  Ear.    PI.  XXI,  fig.  5. 

The  markings  on  this  specimen  are  somewhat  finer  than  those  of 
typical  htippertzi,  but  this  may  be  only  a  varietal  feature.  Again, 
huppertzi  was  described  from  a  young,  small  specimen  ;  this  is  more 
nearly  full  grown. 

Solarinm  sylvaBrapis  n.  sp. 

Syn.  S.  tfxanum  Dall,  Tr.  Wag.  Free  Inst.  Sci.,  Vol.  Ill,  p.  326. 

After  examining  the  type  of  texanum  in  the  Academy's  collection, 
it  was  found  to  be  the  same  as  Conrad's  acrohieulatum.     Hence  the 
larger,  beautiful  form  described  by  Dall  under  the  name  ''Texanum 
Gabb  "  from  Wood's  Bluff,  must  have  another  name. 
SolarieUa  sylvaerupis  n.  sp.    PI.  XXI,  fig.  6. 

Specific  characterization, — Size  and  general  form  as  indicated  by 
the  figures ;  whorls  about  6,  with  about  5  striae  on  each ;  slightly 
shouldered  at  the  suture,  bearing  there  a  row  of  beads  or  tubercles  ; 
nacreous  within;  umbilicus  crenate  at  the  periphery,  granularly 
striate  within. 

LocaUty,  Wood's  Bluff,  Ala. 

LIGNITIC  STAGE   (LOWER). 
X«r0triz  mortoniopsis  var.  Hp.    Plate  XXII,  figs.  1  and  2. 

The  figures  represent  two  well-preserved  specimens  of  this  species 
from  the  lower  Lignitic.  It  seems  well  to  have  them  accurately 
figured,  since  their  relationship  to  the  species  of  this  genus  described 
by  Rogers  and  Conrad  from  Virginia  is  still  in  an  unsettled  state. 

Locality,  Bell's  Landing,  Ala. 

Tallina  Ugnitioa  n.  sp.    PI.  XXII,  fig.  3a. 

Spedfijc  characterization. — Size  and  general  form  as  indicated  by 
the  figures  ;  substance  of  shell  \QTy  thin  ;  smooth  ;  2  cardinal  teeth 
in  each  valve ;  a  furrow  in  the  upper  anterior  margin  of  the  left 
valve  causes  the  same  to  form  two  obscure  teeth. 

Locality,  Gregg's  Landing,  Ala. 
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PanopsBa  porreotoides  var.  Aid.    PI.  XXII,  fig.  4. 

By  comparing  our  figure  with  Aldrich's,  it  will  be  seen  that  typi- 
cal jporrecfoi(ie«  is  much  larger,  more  developed  anteriorly,  and  with 
umbones  nearer  the  center  of  the  shell.  Yet  they  both  belong  to  the 
same  section  of  the  genus,  and  it  is  almost  certain  that  the  one  is 
the  ancestor  of  the  other. 

Locality,  Gregg's  Landing,  Ala. 
Lnoina  greggi  n.  sp.    PI.  XXII,  figs.  5  and  6. 

Specific  characterization. — Size  and  general  form  as  indicated  by 
the  figure ;  marked  exteriorly  with  concentric  lines  not  deeply  in- 
cised ;  interior  with  two  diverging  cardinal  teeth  and  an  anterior 
lateral ;  anterior  muscular  scar  very  large  and  extending  from  the 
anterior  lateral  tooth  to  the  basal  margin  of  the  shell ;  posterior 
muscular  scar  comparatively  small,  rotund ;  interior  naturally  (or 
by  disease)  much  thickened  or  calloused,  a  shallow  channel  extend- 
ing from  a  little  above  the  upper  margin  of  the  posterior  muscular 
scar  obliquely  to  near  the  base  of  the  anterior  scar. 

A  small  specimen,  magnified  in  fig.  5,  and  probably  of  this  spe- 
cies, shows  an  extremely  deeply  excavated  ligament  pit,  reminding 
one  of  Lucina  claytonia.  In  the  old  type  specimen  this  pit  broadens 
out  and  the  ligament  seems  to  be  attached  very  much  as  in  Dosinia, 

Locality,  Gregg's  Landing,  Ala. 
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CaBsidaria  brevidentata  Aid.  var.    PI.  XXII,  fig.  10. 

This  specimen  shows  an  unusually  large  number  of  nodules  on 
the  humeral  carina.  In  front,  the  two  lower  carinse  are  without 
nodules,  while  on  the  back  all  three  carinse  are  strongly  nodular. 

Locality,  Bell's  Landing,  Ala. 

Levifnsui  trabeatus  Con.    PI.  XXII,  fig.  11. 

Here  is  one  of  the  largest  and  the  most  compact  varieties  of  this 
species.  The  labral  lirse  are  unusually  well  marked ;  the  carinal 
nodules  are  very  large  but  imperfectly  defined. 

Locality,  Bell's  Landing,  Ala. 

Triton  (Bannlaria)  eooenensis  Aid.    PI.  XXIII,  fig.  1. 

Upon  the  whole,  this  is  the  most  perfect  specimen  of  this  species 
yet  found.  Its  apex  is  somewhat  eroded  and  might  be  represented 
a  little  more  acute.  Strangely  enough,  it  does  not  show  varices  on 
the  whorls  as  is  usual  in  specimens  of  this  species. 

Locality,  Gregg's  Landing,  Ala. 

Carioella  podagfrina  Dall.    PI.  XXIII,  fig.  2. 

The  specimen  herewith  figured  is  so  exceptionally  fine  that  it  has 
seemed  worth  while  to  have  it  thus  specially  noticed  in  our  paleon- 
tological  literature. 

From  the  type  locality.  Bell's  Landing,  Ala. 
FusuB  bellanus  n.  sp.    PI.  XXIII,  fig.  3. 

Specific  characterization. — Size  and  general  form  of  the  shell  as 
indicated  by  the  figure  ;  whorls  8  or  9  ;  embryonic  3  smooth  ;  others 
marked  by  from  8  to  10  sharp,  flattened  peripheral  spines,  at  whose 
base  or  immediately  at  the  suture  a  subordinate  series  of  spines  oc- 
cur on  the  larger  whorls;  canal  nearly  closed,  long,  straight ;  labial 
callus  thin. 

At  first  sight  this  seemed  like  a  large,  well-formed  F.  mohri,  but 
on  comparing  details  it  was  found  to  be  very  distinct. 

Locality,  Bell's  Landing,  Ala. 
CyUene  bellana  n.  sp.    PI.  XXIII,  fig.  4. 

Specifi/c  cliaracterization, — Size  and  general  form  as  indicated  by 
the  figure ;  whorls  about  8 ;  embryonic  3  small,  smooth,  others 
finely  costate  and  with  fine  revolving  lines  ;  costsB  strongest  on  the 
central  portion  of  the  whorls  (i.  e.,  on  the  shoulder)  vanishing  above, 
reaching  the  suture  below  ;  columella  twisted,  Strepsidura-like  below ; 
labrum  Urate  within  ;    exterior  of  body  whorl  with  extremely  fine 
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revolving  lines  on  its  central  portion,  and  with  coarser  lines  above 
the  carina  and  near  the  base. 

Locality,  Bell's  Landing,  Ala. 
Solarium  greggi  n.  sp.    PI.  XXIII,  fig.  5,  5a. 

Whorls  about  5.  Nuclear  whorls  rounded  smooth ;  remaining 
whorls,  with  three  crenulate  spiral  lines  and  one  smooth,  strong 
spiral  line  just  above  the  suture.  Periphery  above  the  body  whorl 
with  one  deeply  incised  spiral  line,  thus  rendering  the  periphery  of 
the  body  whorl  obtuse.  Umbilicus  small,  with  radii  extending  from 
its  periphery  about  i  way  across  the  body- whorl,  and  having  a 
raised  spiral  coarsely  crenulate  carina  medially  located. 

Locality,  Gregg's  Landing,  Ala. 

MIDWAY  STAGE. 
Plenrotoma  (Cithara  1)  leania  Harris.    PI.  XXIII,  fig.  7. 

This  species  is  rather  remarkable  for  the  extreme  shallowness  of 
the  retral  sinus.  It  seems  never  to  attain  a  much  greater  size  than 
that  indicated  by  the  figure  (X  2i). 

Type,  Lea  Memorial  Collection,  Academy  of  Natural  Sciences 
of  Philadelphia. 

Locality,  Matthew's  Landing,  Ala. 
Plenrotoma  (Surcnla)  ostrarapis  Ham?.    Plate  XXIII,  fig.  8. 

This  species  was  described  from  a  peculiar  looking  fragment  from 
the  Midway  beds  on  Brazos  River,  Texas.  It  proves  to  be  quite 
common  in  the  upper  Midway  of  Alabama. 

Locality,  Matthew's  LandiuL%  Ala. 
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OCTOBEB  6. 

The  President,  Samuel  6.  Dixon,  M.  D.,  in  the  Chair. 

Forty  persons  present. 

The  Committee  on  the  Hayden  Memorial  Award  reported  in 
favor  of  conferring  the  recognition  for  1896  on  Professor  Giovanni 
Capellini  of  Bologna. 

Giovanni  Capellini  was  born  in  Spezia,  August  23,  1833.  He 
studied  in  the  college  of  his  native  city  and  in  the  University  of 
Pisa.  While  yet  a  student  he  had  made  important  paleontological 
discoveries  and  was  in  correspondence  with  illustrious  scientists, 
both  Italian  and  foreign. 

After  obtaining  his  degree  in  science  he  made  frequent  trips  in 
France,  England,  Switzerland,  Belgium  and  Germany.  In  Sep- 
tember, 1859,  he  was  appointed  Professor  of  Natural  History  in  the 
National  College  of  Genoa. 

In  September  of  the  following  year  he  was  made  Professor  of 
Geology  and  Paleontology  in  the  University  of  Bologna. 

In  1863  he  visited  North  America.  The  rich  collections  then 
made  by  him  in  Nebraska  and  elsewhere  are  now  in  the  Geological 
Institute  of  Bologna.  In  1864  he  made  interesting  scientific  discov- 
eries in  the  petroleum  lands  of  Wallachia. 

As  President  of  the  Seco/id  Extraordinary  Reunion  of  the  Italian 
Naturalists  in  Spezia  in  1865,  he  founded  the  International  Congress 
of  Anthropology  and  Prehistoric  Archeology. 

In  1872  he  travelled  in  Greece,  and  in  the  autumn  took  an  im- 
portant part  in  the  International  Anthropological  Congresses  in 
Brussels.  He  then  travelled  in  Switzerland,  Holland,  Austria, 
Hungary,  Germany,  Spain  and  Portugal,  and  returned  through 
France  and  England. 

He  was  made  Vice-President  of  the  First  International  Geologi- 
cal Congress  in  Paris  in  1878,  and  obtained  its  assent  that  the 
second  meeting  should  take  place  in  Bologna  in  1881.  Elected 
actual  President  (in  conjunction  with  Quintino  Sella  as  honorary 
President)  of  this  Congress,  he  inaugurated  the  commission  for  the 
unification  of  geological  nomenclature  and  a  commission  for  the 
production  of  a  geological  map  of  Europe,  outlined  at  Berlin.  To- 
gether with  Sella,  he  founded,  on  that  occasion,  the  Italian  Geologi- 
32 
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cal  Sodetj.  In  1885  he  directed,  in  great  part,  the  Thiid  Inter- 
national Greological  Ongreas  in  Berlin,  and  contributed  not  a  little 
to  its  Bacoeaity  aa  alao  to  that  of  the  Fourth  Session  in  Lond<m  in 
1888. 

He  had  now  pablished  140  scientific  communications. 

Having  served  as  Rector  of  the  Univerdtv  of  Bologna  at  intervals 
from  1874  to  1888,  in  the  latter  year  he  organized  and  directed  a 
celebration  of  its  Eighth  Century,  for  which  he  received  letters  of 
congratulation  from  all  the  universities  of  the  world.  He  has 
been  decorated  by  the  Emperor  of  Germany  and  other  sovereigns. 
The  University  of  Edinburgh  conferred  upon  him  through  its  Rector 
the  diploma  of  Doctor  "Honoris  Causa."  The  University  of 
Moscow  nominated  him  honorary  Professor.  Seventy  of  the 
principal  academies  of  Europe  and  America  have  registered  his 
name  among  their  members.  He  was  elected  a  Correspondent  of 
the  Academy  of  Natural  Sciences  of  Philadelphia  in  1863. 

He  is  President  of  the  International  Commission  for  the  Unifica- 
tion of  Geological  Nomenclature  and  President  of  the  Royal  Greo- 
logical Survey  of  Italy. 

Mica  Schids  of  the  Schuylkill  River. — Theodore  D.  Rand  pre- 
sented specimens  of  mica  schist  from  the  river  road  near  Strawberry 
Mansion,  Fairmount  Park.  The  nodules  resemble  very  imperfect 
andalusite  crystals,  but  appear  to  be  almost  wholly  quartz  with  a 
little  kyanite  or  sillimanite,  resembling  closely  those  described  by 
the  late  Dr.  George  H.  Williams,  in  the  Fifteenth  Annual  Report  of 
the  United  8 tales  Ueolagical  Survey,  p.  t>p6,  as  occurring  on  SUgo 
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The  Occurrence  of  Mdcacus  leoninua  {BlyiK)  in  Eastern  Bur- 
mah. — ^Arthur  Erwin  Brown  stated  that  a  jouns  male  mooke^ 
nearly  allied  to  Macacus  nemestrinus  was  purchased  by  the  Zoologi- 
cal Society  of  Philadelphia  in  April,  1894,  from  a  person  who  had 
procured  it  at  Mongnai,  in  the  southern  Shan  states.  Upper  Burmah. 
At  the  time  this  animal  was  received,  certain  peculiarities  led  him  to 
refer  it  provisionally  to  M.  leoninua  (Blyth),  but  it  is  only  lately 
that  he  had  fully  determined  this  identification  to  be  correct  It  has 
now  lived  in  the  garden  two  years  and  a  half  and  he  would  suppose 
it  to  be  about  four  years  old,  but  it  has  not  yet  assumed  the  full 
colors  of  the  male  of  this  species  as  shown  in  Mr.  Sclater's  plate^ 
the  resemblance  between  it  and  the  female  being  still  close.  The 
general  color  is  pale  brown,  resulting  from  the  yellow  and  brown 
annulation  of  the  hairs ;  the  sides  of  th«  body  and  outside  of  the  limbs 
are  rather  paler  and  somewhat  grayish  ;  the  horse-shoe  mark  on  top 
of  the  head  is  well  defined  in  a  darker  shade  of  brown  which  shows 
also  along  the  back  and  upper  side  of  the  tail  and  slightly  appears 
on  the  back  of  the  hands  and  feet.  The  characteristic  red  line  in 
the  bare  skin  from  the  outer  corner  of  the  eye  is  well  marked,  and 
it  is  interesting  to  observe  that  it  becomes  much  brighter  in  color 
when  the  animal  is  excited  than  at  other  times.  It  is  doubtful  if 
this  mark  would  be  at  all  evident  in  skins.  The  specimen  is  now 
about  twenty  inches  in  length  from  nose  to  base  of  tail ;  the  tail 
being  about  six  and  a  half  and  without  a  tuft. 

As  compared  with  nemedrinus  of  like  age  leoninua  has  the  muz- 
zle shorter,  the  superciliary  ridges  more  prominent,  the  ischial  callos- 
ities smaller,  the  hair  about  the  cheeks,  neck  and  shoulders  much 
longer,  the  spreading  whiskers  being  conspicuous  when  looked  at 
from  in  front,  the  face  and  ears  are  paler  and  the  iris  is  distinctly 
hazel  brown,  while  in  nemestrinus  it  is  of  a  paler  yellowish-brown. 

It  would  appear  that  M.  leoninua  has  heretofore  been  only  known 
to  occur  in  the  Province  of  Arracan,  in  Western  Burmah,  on  the 
Bay  of  Bengal,  and  from  a  few  localities  in  the  Valley  of  the  Irra- 
waddy,  the  present  specimen,  therefore,  extends  the  range  of  the 
species  eastward  across  Upper  Burmah  to  the  borders  of  Yunnan. 
Dr.  Griggs,  from  whom  the  specimen  was  procured,  fully  assured 
the  speaker  as  to  the  locality. 

The  characters  of  this  monkey  are  very  distinct  and  at  its  present 
affe,  when  placed  side  by  side  with  specimens  of  the  southern  form 
or  pig-tailed  monkey,  if.  nemestrimia,  there  is  no  possibility  of  con- 
fusing them. 

October  27. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Thirty-one  persons  present. 


»  Proc.  Zool.  Soc.  of  London,  1870,  pi.  XXXV. 
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Papers  under  the  following  titles  were  presented  for  publication : — 

''New  Species  of  Fresh-water  Mollusks  from  South  America,'* 
by  Henry  A.  Pilsbry. 

**  Geology  of  the  Mussel-bearing  Clays  of  Fish  House,  N.  J./* 
by  Henry  A.  Pilsbry. 

The  death  of  Baron  Ferdinand  Von  Mueller,  a  Ck>rre8pondeQt, 
October  9, 1896,  was  announced. 

The  following  were  elected  members : — 

H^ry  A.  Laessle,  George  C.  Harlan,  M.  IX,  William  M. 
Singerly  and  Henry  Beates,  Jr.,  M.  D. 

Prof.  W.  C.  Roentgen  of  Wurzburg,  was  elected  a  Correspondent. 

The  following  were  ordered  to  be  printed : — 
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COHTBIBXTTIOKS  TO  THE  ZOOLOOT  OF  TEHHESSEE. 
Ko.  4,  MOLLTJSKS. 


The  following  paper  concludes  the  annotated  lists  of  the  animals 
of  Tennessee,  collected  and  observed  by  Mr.  Rhoads,  which  have 
appeared  in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of 
Philadelphia,  beginning  with  page  376,  in  the  volume  for  1895. 
The  reader  is  referred  to  this  article  for  an  itinerary  of  the  journey 
through  Tennessee,  during  which  the  collection  of  moUusks  here 
enumerated  was  secured.    * 

The  list  is  restricted  exclusively  to  the  collection  made  by  Mr. 
Rhoads  in  May  and  June,  1895,  no  attempt  being  made,  as  in  pre- 
vious papers  of  this  series,  to  complete  the  list. 

The  literature  of  Tennessee  mollusks  is  extensive,  nearly  all  gen- 
eral works  on  the  North  American  land  and  fresh  water  forms  con- 
taining descriptions  of  or  references  to  species  from  the  state. 
There  are,  however,  but  few  special  papers  on  shelb  of  this  area. 
Dr.  James  Lewis  published  in  the  American  Journal  of  Conchol- 
ogy,  VI,  1870,  p.  188-191,  "  Notes  on  the  Land  Shells  of  East  Ten- 
nessee,'* based  on  specimens  collected  by  Miss  Annie  E.  Law. 
Pages  216-226  contain  an  article  "On  the  Shells  of  the  Holston 
River,"  by  the  same  author,  likewise  from  Miss  Law's  collection. 
Tryon,  in  Amer.  Jour.  Conch.,  VII,  p.  86,  reviews  Dr.  Lewis'  notes 
on  Holston  River  Strepomatidce.  A  third  paper  by  Lewis,  "  Shells 
of  Tennessee  (No.  2),"  collected  by  Miss  Law,  appears  in  Proceed- 
ings of  the  Academy  of  Natural  Sciences  of  Philadelphia  for  1872, 
pp.  108-115.  A  number  of  other  papers  by  Dr.  Lewis,  in  the  same 
Proceedings,  and  by  Prof.  A.  G.  Wetherby,  in  the  Journal  of  the 
Cincinnati  Society  of  Natural  History,  deal  mainly  with  Tennessee 
mollusks. 

In  species  of  XJhionidoi,  Tennessee  is  wonderfully  rich.  The 
western  part  of  the  state,  represented  in  the  collection  here  recorded 

^  Prof.  H.  A.  Pilsbry,  of  the  Academy  of  Natural  Sciences  of  Philadelphia, 
and  his  assistant,  Mr.  E.  G.  Vanatta,  identified  the  entire  collection.  Chas. 
T.  Simpson,  of  the  National  Museum,  has  kindly  examined  and  reported  on  a 
number  of  ambiguous  and  difficult  UnUmids^  All  annotations  are  made  by 
Mr.  Pilsbry. 
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by  the  forms  taken  at  Keelfoot  Lake,  has  the  typical  northern  Missis- 
sippi fauna,  with  a  few  southwestern  species.  The  special  character 
of  the  Tennessee  River  system  is  well  known  to  conchologists ;  but 
among  the  species  herein  catalogued  from  middle  and  east  Tennes-  ' 
see  will  be  found  a  number  of  forms  described  from  Alabama, 
Louisiana  and  other  localities  to  the  south  and  west,  such  as  Vnio 
propinquus,  U.  pybasii,  U.  turgidus,  U.  tumescena,  U.  ccUigino&us^ 
etc. 

PULMONATA. 
AGNATHA. 
PamUy  CIBCINABIIDJE  Pikbry. 
SelenUidas  Fischer  =  Macrocyclis  and  SeleniUs  Auct 

1.  Ciroinaria*  oonoava  (Say). 

Bellevue  (68677)';  Banks  of  Emory  Riv.,  Harriman  (68676); 
Johnson  City  (68679) ;  Road  to  Cloudland,  Roan  Mt.,  5000  ft. 
(68676). 

AULACX)PODA. 
Family  ZONITIDJE. 

2.  Yitrea  arborea  (Say). 

Samburg,  Reelfoot  Lake  (68689);  Raleigh  (69104);  Sawyer's 
Springs  (69105)  ;  Banks  Emory  Riv.,  Harriman  (68688,  68692); 
AUardt  (68691)  ;   5  m.  S.  W.  Greeneville  (68693)  ;   Greene vUle 
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7.  Omphalinarngeli  (W.  G.  Binn.). 

Roan  Mt.,  Carter  Co.,  4000  to  6000  ft.  (69108,  69109,  69110). 

8.  Yitrinisonites  latissimiis  (Lewis). 

Rock  Creek,  Roan  Mt.,  3500  to  6000  ft.  (68698). 

9.  Oaitrodonta  aoerra  (Lewis). 

Roan  Mt.,  Carter  Co.,  5000  ft.  (69084). 

10.  Oaitrodonta  intertexta  (Binn.). 
Chattanooga  (68670). 

11.  Oaitrodonta  ligera  (Say). 
Samburg,  Reelfoot  Lake  (68673). 

12.  Oaitrodonta  demiiia  (Binn.). 
Bellevue  (69086). 

18.  Oaitrodonta  capiella  (GId.). 

Belle  Mead  Farm,  near  Nashville  (69089) ;  Emory  Riv.,  near 
Harriman  (69090)  ;  Roan  Mt.,  Rock  Creek  (69091). 

14.  Oaitrodonta  gnlarii  (Say). 

Sawyer's  Springs  (69092)  ;  Emory  Riv.,  near  Harriman  (69093)  ; 
Nolachucky  Riv.,  near  Greeneville  (68094) ;  Roan  Mt.,  Carter  Co., 
4000  to  6000  ft.  (69095,  69096). 

16.  Oaitrodonta  colliiella  Pils. 

Emory  Riv.,  near  Harriman  (69097)  ;  Johnson  City  (69098). 
18.  Oaitrodonta  interna  (Say). 

Bellevue  (68666);  Chattanooga  (68667);  Sawyer's  Springs, 
Walden  Ridge  (68668)  ;  bank  Emory  Riv.,  Harriman  (68669). 

FamUy  LIMAOIDJE. 

17.  Limaz  campeitrii  Binn. 

Reelfoot  Lake  (69056)  ;  Bellevue  (69055)  ;  Holston  Riv.,  near 
French  Broad  Junction  (69054). 

Family  FHILOMYCID  JE. 

18.  PhilomycTLi  carolineniii  (Boso.). 

Reelfoot  Lake  (69057);  Raleigh  (69078);  Sawyer's  Springs 
(69059) ;  Harriman  (69058). 

FamUy  BNDODONTIDJB. 

19.  Pyramidnla  peripectiva  (Say). 

Samburg,  Reelfoot  Lake  (68650) ;  «  Belle  Mead  "  farm,  near 
Nashville  (68649) ;  Bellevue  (68646) ;  Chattanooga  (68645) ;  Saw- 
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jet's  Springs,  Walden  Ridge  (68653)  ;  bank  Emory  Biv^  Harri- 
man  (68644)  ;  Kuoxville  (68651)  ;  Johnson  City  (68647)  ;  Boan 
Mt,  5000  ft.  (68652). 

20.  PjramidiiU  alteraaU  (8*7). 

Samburg,  Reelfoot  Lake  (68661) ;  Belle  Mead  Farm,  near  Nash- 
ville (69079)  ;  Bellevue  (68663) ;  Williams  Isl,  near  Chattanooga 
(68664);  Chattanooga  (69080) ;  Sawyer's  Springs  (69081);  Knox- 
ville  (68662)  ;  Greeneville  (68657)  ;  Johnson  City  (69082) ;  Rock 
Creek,  Roan  Mt.  (68655)  ;   Doe  Riv.,  Roan  Mt.,  4000  ft.  (68656). 

21.  Pjramidiila  altemata  oarinata  (Aaot.). 
Emory  Riv.,  near  Harriman  (69083). 

Most  Tennessee  specimens  of  this  species  are  more  coarsely  and 
strongly  ribbed  than  northern  and  western  examples,  and  there  is 
often  a  more  or  less  pronounced  peripheral  keel.  The  culmination 
of  this  type  of  shell  is  P.  aUernaJta  mordaa,  of  which,  however,  no 
specimens  were  taken  at  localities  recorded  above.  The  form  called 
var.  carinata  contrasts  with  these,  being  very  fine-ribbed  and  dis- 
tinctly carinated,  and  not  at  all  of  the  mordax  type.  Peculiarly  de- 
pressed, but  not  keeled,  specimens  occurred  at  Sawyer's  Springs. 
83.  Helioodisoas  Uneatus  (Say). 

Belle  Mead  farm,  near  Nashville  (68681) ;  bank  Emory  Riv., 
Harriman  (68682). 

HOLOPODA. 
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S7.  Poly^ra  fraudulenta  Pils. 

Bamburg,  Beelfoot  Lake  (68565) ;  Belle  Mead  Farm,  near  Nash- 
ville (68566) ;  Williams  Isl.,  near  Chattanooga  (68569) ;  bank 
Emorj  Riv.,  Harriman  (68567) ;  bank  Doe  Riv.,  4000  ft,  Roan 
Mt.  (68564). 

88.  Polygyra  tridentata  (Saj). 

Sawyer's  Springs,  Walden  Ridge  (68557)  ;  Greeneville  (68561)  ; 
5  m.  8.  W.  Greeneville,  bank  Nolachucky  Riv.  (68558)  ;  Allardt 
(68562)  ;  near  junction  Holston  and  French  Broad  Rivs.  (68559)  ; 
Johnson  City  (68560);  banks  Doe  Riv.,  Roan  Mt.,  4000  ft. 
(68563). 

29.  Polygyra  paUiata  (Say). 

Samburg,  Reelfoot  Lake  (68555)  ;  Johnson  City  (68556). 

30.  Polygyra  obstriota  (Say). 

Bellevue  (68553)  ;  bank  Emorv  Riv.,  Harriman  (68552). 

81.  Polygyra  appressa  perigrapta  Pils. 

Samburg  (68547)  ;  Raleigh  (68544)  ;  Belle  Mead  Farm,  near 
Nashville  (6-1557) ;  Chattanooga  (68542)  ;  Sawyer's  Springs,  Wal- 
den  Ridge  (68549) ;  bank  Emory  Riv.,  Harriman  (68548) ;  Knox- 
ville  (68541). 

82.  Polygyra  subpalliata  Pils. 

Roan  Mt.,  3000  to  6000  ft.  (69064,  69065,  69066). 

This  is  the  "  Mesodon  wether byi  "  of  most  collections.  It  is  a  far 
more  common  species  in  museums  than  that,  occurring  abundantly 
at  Roan  Mt. 

88.  Polygyra  wetherbyi  (Bid.). 

Emory  Riv.,  near  Harriman,  Roane  Co.  (69067). 

The  specimens  of  this  excessively  rare  species  agree  with  one  of 
the  original  lot  collected  by  Prof  A.  G.  Wetherby.  It  has  been 
found  before  in  Whitley  (and  Campbell  ?)  counties. 

84.  Polygyra  wheatleyi  (Bid.). 

Roan  Mt.,  3000  to  6000  ft.  (69068,  69069,  69070). 

85.  Polygyra sp.  ? 

Allardt  (69071). 

A  single  specimen,  defective  in  the  umbilical  region,  of  an  appar- 
ently new  species. 
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i6.  Polygyra  hirsiita  altispira  Pils. 

Road  to  Cloudland,  Roan  Mt,  Doe  Riv.,  4000  ft.  (68586)  ;  top 
Roan  Mt.  6000  ft.  (68585). 

47.  Poly^ra  stenotrema  (F^r.). 

Chattanooga  (68588) ;  Sawyer's  Springs,  Walden  Ridge  (68592) ; 
bank  Emory  Riv..  Harriman  (68587)  ;  Allardt  (68593). 

48.  Poly^ra  stenotrema  depilata  Pils. 

Belle  Mead  Farm,  near  Nashville  (68594) ;  Bellevue  (68590) ; 
Johnson  City  (68595). 

Family  BULIMULIDJB. 

49.  Bnliiniiliis  dealbatus  (Say). 

Belle  Mead  Farm,  near  Nashville  ^68632). 

ELASMOGNATHA. 
Family  SUOOINBIDJB. 
60.  Snooinea  obliqiia  Say. 
Samburg,  Reelfoot  Lake  (68686). 

51.  Snooinea  ovalis  Old. 

Samburg,  Reelfoot  Lake  (68683)  ;  Mouth  of  Wolf  Riv.,  Memphis 
(68684);  Richland  Creek,  Befle  Mead  Farm,  near  Nashville 
(69282). 

52.  Saooixiea  avara  Say. 

Samburg,  Reelfoot  Lake  (68687)  ;  Chattanooga  (69281). 

LIMNOPHILA. 

Family  LIMNJEID  JE. 

53.  LimnsBa  desldiosa  Say. 

Samburg  (69297) ;  Bellevue  (69295) ;  Johnson  City  (69298) ; 
Knoxville  (69075). 

54.  LimnflBa  columella  Say. 
Knoxville  (69076). 

55.  LimnflBa  hnmilis  Say. 
Johnson  City  (69299). 

56.  Planorbis  trivolvis  Say. 
Samburg  (69250,  69301). 

57.  Planorbis  bicarinatns  Say. 

Emory  River,  near  Harriman  (69302). 
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68.  Planorbis  dilaUtus  Gld. 

KnGxyiUe,  in  a  spring  (69303). 
59.  Anoylm  diaphaniis  Hald. 

Knoxville  (69334). 


Family  FHYSIDJE. 


6   m.  from  Bellevue  (69266);  Enoxville 


60.  Physa  gjrintL  Say. 
S.   Harpeth   River, 

(69077). 

61.  Fhysa  heterostropha  Say. 

Belle  Mead  Farm,  near  Nashville  (69267) ;  Nolachuckj  River, 
near  Greeneville  (69269) ;  Watauga  River,  near  Watauga  (69270) ; 
Johnson  City  (69268). 

62.  Physa  Integra  Hald. 

Samburg  (69271) ;  Johnson  City  (69272). 

63.  Physa  miorostoma  Hald. 

Belle  Mead  Farm,  near  Nashville  (69275).  Also  taken  in  Ken- 
tucky, at  Mammoth  Cave  (69276)  ;  west  bluff  of  Kentucky  River, 
opposite  Frankfort  (69277)  ;  Shelbyville,  Clear  Creek  (68278). 

This  seems  to  be  a  distinct  and  well  characterized  species,  readily 
distinguishable  at  first  sight  from  all  other  American  forms  of  this 
genus,  in  which  specific  lines  are  so  difiScult  to  define.  Judging 
from  the  rare  occurrence  of  this  name  in  the  literature,  the  spedes 
be  comparatively  rare  and  local. 
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the  special  localities  east  and  west  are  more  or  lessisolated.  Its  distri> 
bation  is,  on  the  whole,  more  markedly  discontinuous  than  that  of 
any  American  land  snail  known  to  me.  It  probably  lives  in  higher 
latitude  than  any  other  member  of  the  HelieinidcB.  H,  occulta  is  an 
omnipresent,  and  therefore  characteristic,  fossil  of  the  Mississippi 
Valley  loess ;  and  during  the  formation  of  that  deposit  was  exten- 
sively diffused  and  excessively  numerous  over  a  large  area  where  it 
is  now  extinct. 

T-£NIOGLOSSA. 

Family  AMNICOLIDJE  Tryon. 

66.  Somategyrui  aureus  Trjon. 

Nolachucky  River,  near  Greeneville  (69284). 

67.  Pomatiopsii  lapidaria  (Say). 

Banks  of  Emory  River,  near  Harriman  (69283). 

PamUy  VIVIPABID JB  GiU. 

66.  ^Tipara  intertexta  (Say). 

Samburg,  Reelfoot  Lake  (69249). 

69.  Campeloma  ponderosum  (Say). 

Tennessee  River,  near  Chattanooga  (69232,  69236,  69237); 
Holston  River,  1  mile  above  French  Broad  (69259,  69260) ;  Ten- 
nessee  River,  near  Bjioxville  (69258) ;  Clinch  River,  below  Pat- 
ton's  Ferry  (69261) ;  Indian  shell  heap,  Williams  Island  (69231). 

70.  Campeloma  snbsolidum  (Anth.). 

Samburg,  Reelfoot  Lake  (69233,  69234,  69235) ;  Big  Harpeth 
River,  near  Bellevue  (69263). 

71.  Campeloma  genioulum  (Oonr.). 

Emory  River,  near  Harriman  (69262). 

72.  Lioplax  suboarinata  (Say). 

Big  Harpeth  River,  near  Bellevue  (69238). 

Pamily  PLEXJBOCEBIDJE  Fischer. 

This  has  long  been  recognized  as  one  of  the  most  difficult  families 
of  American  mollusks.  Tryon  made  a  good  beginning  in  the  in- 
tricate study  of  its  species  in  his  monograph  published  by  the  Smith- 
sonian Institution  in  1872.  His  conclusions  were  based  upon  a 
study  of  material  firom  all  the  principal  collections  of  that  time ; 
and  his  extensive  synonymy  has  proved  in  nearly  every  case  which 
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has  since  been  tested  to  be  singularly  well  judged.  It  was  a  splen- 
did piece  of  work,  considering  the  time  and  material  available. 
But  Trjon  himself,  in  his  lat^r  years,  saw  as  ^slearly  as  anyone  that 
a  vastly  greater  reduction  of  species  must  be  made.  He  told  me,  in 
1888,  that,  as  he  now  saw  these  shells,  there  were  not  more  than  a 
tenth  as  many  good  species  as  names.  Whether  the  particular 
ratio  mentioned  was  deliberately  said  or  not,  I  do  not  know:  but  I 
incline  to  the  belief  that  it  will  prove  near  the  truth. 

These  shells  must  be  collected  and  studied  by  river-systems ;  and 
it  then  appears  that  often  the  same  species  occurs  in  some  localities 
sculptured  throughout,  in  others  only  on  the  upper  portion,  while 
in  still  other  places  only  the  earlier  whorls  may  show  the  character- 
istic sculpture.  Some  of  the  species  described  from  one  or  two 
decollate  examples  will  be  recognised  with  great  difficulty,  if  at  all, 
in  cases  where  the  type  locality  is  not  known. 

A  cursory  glance  at  the  generic  scheme  in  current  use  reveals 
some  inaccuracies  which  call  for  correction.  The  genera  are  un- 
equally related,  and,  as  Tryon  has  shown,  fall  into  three  main 
groups.    They  are  as  follows : 

lo  Lea,  1831,  type  Fuaiia  fluvialis  Say.  Melafu^us  Swainson, 
1840,  is  a  synonym. 

LiTHASiA  Hald.,  1840,  type  Anculosa  (l/Uhasia)  geniculata 
Hald. 

A  section  of  LUhasia  is  Angitrema  Hald.,  1841,  type  Melania  or- 
migera  Say;  Olotella  Gray,  1847,  same  type,  being  a  synonym  of 
Atigitrema, 
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V€Ua  "  Lea,"  filum  Lea,  spinalis  Lea  and  torta  Lea  beloog  to  the 
the  prior  genus  Pleurocera  Raf.,  and,  therefore,  are  to  be  eliminated 
from  Elimia,  Holstonia  Lea  belongs  to  the  prior  genus  Lithasia 
Hald.  Apia  Lea  is  a  Pachychilus.  The  other  species  are  true  Oon- 
iobasea. 

Gyrotoma  Shuttlew.,  1845. 

Synonyms  Schizostoma  and  Schizocheilus  Lea  (preoc.).  Apella 
Mighels,  MS.,  1860. 

Anculosa  Say. 

78.  lo  spinosa  Lea. 

Holston  River,  3  miles  from  Knoxville  (69253) ;  Tennessee 
River,  near  Knoxville  (69252)  ;  Nolachucky  River.,  5  miles  south 
of  Greeneville  (69251)  ;  in  the  Indian  shell  heaps,  Williams 
Island,  Tennessee  River  (69255)  ;  Indian  mound,  junction  Holston 
and  French  Broad  (69254)  ;  Indian  mound,  Patton's  Ferry,  Nola- 
chucky River  (69265). 

74.  Lithasia  geniculate  Hald. 

Indian  shell  heaps,  Williams  Island,  Tennessee  River  (69240) ; 
Emory  River,  near  Harriman  (69242) ;  Tennessee  River,  near 
Knoxville  (69241)  ;   Clinch  River,  below  Patton's  Ferry  (69239). 

75.  Lithasia  vermoosa  (Raf.). 

Tennessee  River,  near  Chattanooga  (69332)  ;  Tennessee  River, 
near  Knoxville  (69247)  ;  Aboriginal  shell  heaps,  Williams  Island 
(69248);  shell  heap,  junction  Holston  and  French  Broad  Rivers 
(69264). 

76.  Lithasia  veniiste  Lea. 

Big  Harpeth  River,  near  Bellevue  (69293,  69294). 

77.  Lithasia  stygia  (Say). 

Big  Harpeth  River,  near  Bellevue  (69333). 

These  shells,  while  worthy  of  the  Styx  when  unwashed  and  black 
with  iron  deposit,  are  of  a  beautiful  green  with  darker  bands  when 
this  incrustation  is  removed. 

78.  Plenrooera  undiilataiii  (Say). 

Clinch  River,  above  Patton's  Ferry  (69313)  ;  Holston  River,  1 
mile  above  French  Broad  (69312,  69314). 

Pleurocera  undulatum  is  liere  understood  to  cover  the  following 
nominal  species,  all  of  which  seem  to  be  (  by  inappr«    able 

•d^rees  when  a  large  series  is  exam        : '  Con., 
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Jf.  roraia  Rve.,  Jhypanogtoma  spillmani  Lea,  T.  manUiferum,  lo 
nadoMf  lo  variabilis,  lo  nobilis  and  lo  robusia  Lea.  There  are  still 
other  forms  which  will  doubtless  fall  under  undtUatum  as  varieties 
or  s]rnoDyms. 

79.  Plenrooera  andiilatiun  nobile  (Lea). 

Tennessee  River,  near  Chattanooga  (69317)  ;  Emory  River,  near 
Harriman  (69316). 

80.  Plenrooera  undiilatum  monilifenim  (Lea). 

Aboriginal    shell    heaps,    Williams    Island,    Tennessee    River 
(69315). 

81.  Plenrooera  oanalioalatnin  (Say). 

Clinch  River,  below  Patton's  Ferry  (69368) ;  Tennessee  River, 
near  Knoxville  (69264). 
89.  Plenrooera  gradatum  (Anth.). 

Tennessee  River,  near  Knoxville  (69310) ;  Holston  River,  1  mile 
above  junction  with  French  Broad  (69309). 

83.  Plenrooera  ftlnm  (Lea). 

Tennessee  River,  near  Chattanooga  (69306)  ;  Emory  River,  near 
Harriman  (69308)  ;  Tennessee  River,  near  Knoxville  (69305). 

84.  Plenrooera  fllnm  var  ? 

South  Harpeth  River,  6  miles  from  Bellevue  (69307). 

88.  Plenrooera ap.  f 

Patton's  Ferry,  Clinch  River  (69324). 
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91.  Strephobaais  plena  (Anth.). 

Tennessee  River,  Chattanooga  (69337);  Clinch  River,  above 
Patton's  Ferry  (69338). 

S.  plena  includes  as  synonyms  S,  spillmani,  clarkii  and  cornea  of 
Lea,  all  from  the  same  region  and  in  the  same  river  system. 

Strephobasis  is  a  mere  section  of  Pleurocera^  and  is  reducible  to 
some  two  or  three  species. 

92.  Ooniobaaiss  prozima  (Say). 

Watauga  River,  Watauga  Station  (69290). 

93.  Ooniobaais  proxima  symmetrioa  (Ilald.). 

Doe  River,  Roan  Mountain,  2800  to  4000  ft.  (69292) ;  Rock 
Creek,  Roan  Mountain  3500  ft.  (69291). 

The  same  form  occurs  plentifully  around  Cranberry,  Mitchell  Co. 
N.  C.  (Dr.  H.  Skinner). 

94.  Ooniobaais  laqneata  (Saj). 

Richland  Creek,  Belle  Mead,  near  Nashville  (69289) ;  South 
Harpeth  River,  6  miles  from  Believue  (69348,  69286,  69347)  ;  Big 
Harpeth  River,  near  Believue  (69287,  69288). 

The  specimens  are  not  typical,  being  more  like  the  synonym  or  vari- 
ety O.  deshayesiajia  Lea ;  but  there  are  at  least  ten  other  names^ 
probably  referable  to  the  same  species,  leading  terms  being  plicntula 
Lea,  costulata  Lea,  cinerella  Lea,  sparus  Lea,  cerea  Lea,  rugosa  Lea^ 
corrugata  Lea,  circinata  Lea,  athleta  Anth.,  glauca  Anth.,  lyonii 
Lea,  etc. 

95.  Anoulosa  snbglobosa  Say. 

Nolachucky  River,  6  miles  southwest  of  Greeneville  (69342)  ; 
Watauga  River,  below  Watauga  Station  (69343)  ;  Doe  River,  2800- 
4000  ft.  (69344). 

96.  Anonlosa  harpethensis  Plls.    Sp.  nov. 

Mr.  Pilsbry's  description  is  herewith  given  : — Shell  globose,  with- 
very  short  spire  and  rounded  periphery ;  olivaceous  brown  or  yel* 
lowish,  the  surface  with  slight  growth  lines.  Whorls  5,  the  body 
whorl  very  convex,  impressed  in  the  umbilical  region.  Aperture- 
livid  purplish  within  the  outer  lip  but  slightly  sinuous,  parietal  wall 
and  columella  heavily  calloused,  purple;  face  of  columella  con- 
cave, a  projecting  angle  at  union  of  columellar  and  basal  lips.  Alt^ 

'The  familiar  generic  name  is  used  here  for  convenience,  but  it  must  be  re- 
placed  eventually  by  Elimia  H.  &  A.  Adams. 
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9},  diain.  19  mm.:  alt.  12,  duun.  11mm.    Tbe  globalmr  form  and 
angnlntion  at  base  of  columella  separate  this  form  from  A,  subgio- 
hoM, 
Big  Harpeth  River,  near  BelleYDe  (69357). 

97.  AacaloM  fwrof  8*7. 

HoktoD  River,  1  mile  above  Frendi  Broad  (69244) ;  Tennessee 
River,  near  Chattanooga  (29246);   Tennessee  River,  near  Knox- 
ville  (69245).     Indian  mound,  Williams  Island  (69248). 
9S.  Anenlof  a  omata  Antb. 

Tennessee  River,  near  Knoxville  (69340)  ;  Holston  River,  1  mile 
above  French  Broad  (69339). 

PELECYPODA. 

Family  OYBENIDiE  Fischer. 

99.  SphflBriimi  striatiniuii  (Lam.). 

Big  Harpeth  River,  near  Bellevue  (69325);  Johnson  City  (69326). 

100.  Sphamum  fabale  Prime 

Belle  Mead  Farm,  near  Nashville  (69328). 

101.  Sph»riiim  transyerBnm  (Say). 
Samburg,  Obion  Co.  (69327). 

102.  Sph»rium  partumeiimi  (Say). 

Samburg,  Reelfoot  Lake,  Obion  Co.  (69330). 
108.  Fisidium  abditum  Uald. 
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108.  ITnio  asperrimuB  Lea. 

Reelfoot  Lake,  Obion  Co.  (68340). 

109.  Unio  bian^latUB  Lea. 

Tennessee  River,  above  Knoxville  (68361);   Watauga  River, 
below  Watauga  Station  (69370). 
Described  from  Caney  Fork. 

HO.  Unio  oali^nosus  Conr. 

Clinch  River,  above  Patton's  Ferry  (69203). 

Described  from  the  Red  River  at  Alexandria,  La. 
HI.  Unio  oapseBfarmis  Lea. 

Big  Harpeth  River,  near  Bellevue,  Davidson  Co.  (68369). 
112  Unio  oironlns  Lea. 

Big  Harpeth  River,  near  Bellevue  (68381);  Tennessee  River, 
near  Knoxville  (68362). 

An  Ohio  drainage  species. 
118.  Unio  oonradianns  Lea.    {Conradtcut  Lea). 

Emory  River,  Harriman  (69222)  ;  Watauga  River,  near  John- 
son City  (69226). 

The  specimens  are,  for  the  greater  part,  only  very  slightly  plicate 
on  the  posterior  slope,  far  less  so  than  Lea's  types. 
114.  Unio  oooperianns  Lea. 

Tennessee  River,  near  Williams  Island,  below  Chattanooga 
(68375);  2  miles  above  Knoxville  (69211)  ;  Clinch  River,  above 
Patton's  Ferry  (68363). 

116.  Unio  oornntUB  Barnes. 

Clinch  River,  above  Patton's  Ferry,  Roane  Co.  (68330). 
118.  Unio  orassidens  Lam. 

Holston  River,  1  mile  above  junction  with  Tennessee  River 
(68365);  Tennessee  River,  near  Knoxville  (68327);  Tennessee 
River,  near  Williams  Island,  Chattanooga  (68347);  Clinch  River, 
above  Patton's  Ferry  (68337). 

117.  Unio  onneolns  Lea. 

Emory  River,  Harriman  (69201). 
Described  from  the  Holston. 

118  Unio  oylindrions  Say. 

Holston  River,  1  mile  above  junction  with  Tennessee  River 
(68342). 
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119.  ITnio  dromafl  Lea. 

HoLston  River,  1  mile  above  junction  with  Tennessee  River 
(68313) ;  Tennessee  River,  near  Williams  Island,  Chattanooga 
(68323)  ;  Tennessee  River,  near  Kjioxville  (68326). 

120.  ITnio  edgarianns  Lea. 

Clinch  River,  above  Patton's  Ferry  (69206). 

One  of  the  specimens  collected  has  the  lateral  teeth  reversed. 

121.  ITnio  elegant  Lea. 
Reelfoot  Lake  (68376). 

The  specimens  have  numerous  greenish  rays  in  place  of  the  usual 
V-like  maculation. 

122.  Unio  faioinans  Lea  {/astinan^). 

Watauga  River,  below  Watauga  Station  (68387). 
128.  Unio  gibbosuB  Barnes. 

Tennessee  River,  near  Williams  Island,  Chattanooga  (68315); 
Tennessee  River,  above  Knoxville  (68324)  ;  HoUton  River,  1  mile 
above  junction  with  Tennessee  River  (68370) ;  Clinch  River,  above 
Pat  ton's  Ferry,  Roane  Co.  (68314)  ;  Emory  River,  near  Harriman,. 
Roane  Co.  (68339)  ;  Watauga  River,  near  Johnson  City,  Washing- 
ton Co.  (68325). 

Shells  smaller  than  those  of  the  northern  Mississippi  Valley,  and 
often  light  salmon  inside,  especially  in  the  Holston  River  speci- 
mens. 

124.  Unio  glans  Lea. 
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129.  Unio  lawi  Lea. 

Emory  River,  Harriman  (69223). 

Described  from  the  Tennessee  River,  Tuscumbia,  Ala.,  and  the 
Holston. 

180.  Unio  ligamentinuB  Lam, 

Holston  River,  1  mile  above  junction  with  Tennessee  River 
{68335) ;  Tennessee  River,  near  Williams  Island,  Chattanooga, 
(68348);  Tennessee  River,  above  Knoxville  (68368);  Clinch 
River,  above  Patton^s  Ferry,  Roane  Co.  (68360)  ;  Harpeth  River, 
6  miles  south  of  Bellevue  (68699). 

The  shells  are  constantly  smaller  and  rounder  than  in  specimens 
of  Illinois  and  Iowa. 

181.  Unio  mnhlfeldtianns  Lea. 

Watauga  River,  near  Johnson  City  (69225). 
Described  from  the  Cumberland  River. 

132.  Unio  multiradiatns  Lea. 

Emory  River,  near  Harriman,  Roane  Co.  (68318) ;  Clinch 
River,  above  Patton's  Ferry,  Roane  Co.  (68338)  ;  Watauga  River, 
near  Johnson  City,  Washington  Co.  (68336). 

133.  Unio  obliqnuB  Lam. 

Holston  River,  1  mile  above  junction  with  French  Broad 
(69217)  ;  Tennessee  River,  near  Chattanooga  (69214). 

134.  Unio  ovatns  Say. 

Tennessee  River,  2  miles  above  Knoxville  (69279)  ;  Holston 
River,  1  mile  above  junction  with  French  Broad  (69218). 

135.  Unio  parvus  Say. 

Reelfoot  Lake,  Obion  Co.  (68359). 

186.  Unio  phaseolns  Uild. 

Tennessee  River,  near  Chattanooga  (69202)  ;  Emory  River,  near 
Harriman  (69369). 

187.  Unio  pictus  Lea. 

South  Harpeth  River,  6  miles  from  Bellevue  (68385). 

This  was  described  from  Harpeth  River  specimens. 
138.  Unio  pilaris  Lea. 

Tennessee  River,  2  miles  above  Knoxville  (69213);  Holston 
River,  1  mile  above  junction  of  French  Broad  (69219);  Clinch 
River  above  Patton's  Ferry. 
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IM.  Tai«  plictfu  Imommr, 

Beel/ooc  Lake,  Sambarg,  Obioa  Co.  (68377). 
140.  Tmio  profiafVBa  Laa. 

TenneflBee  RiTer  2  miles  aboTe  KnoxTilIe  (69212)  ;  Hoiitoo 
RiTer,  1  mile  aboTe  joncdoa  with  French  Broad  (69220)  ;  Clioch 
Rirer,  above  Patton's  Ferrr  (6«553). 

This  species  wis  described  from  Florence  and  Toscombia,  Ala- 
bama, localities  far  to  the  soathweet  of  the  abore. 

14L  Taio  parfarmtat  Lam. 

Wolf  River,  near  Raleigh  (68702). 
Characteristic  specimens  of  this  sooth  western  form. 

14S.  Vmim  pms  talMas  Lm. 

Reelfoot  Lake,  Obion  Co.  (68366)  ;  Holston  River,  1  mile  above 
jonction  with  Tennessee  River  (68367)  ;   Clinch  River,  above  Pat- 
ton's  Ferry  (68363). 
14S.  Vaio  pybMU  L«^ 

Emory  River,  Harriman  (69196)  ;  Soath  Harpeth  River,  6  miles 
from  Beilevue  (69195) ;  WaUuga  River,  near  Johnson  City  (69193 > 

Lea*s  specimens  were  from  Tuscumbia,  Ala. 

144.  Vaio  pjrmmidatat  L«^ 

Holston  River,  1  mile  above  junction  with  French  Broad  (68364  • : 
Tennessee  River,  2  miles  sbove  Knoxville  (69205)  ;  Clinch  River, 
above  Patton's  Ferry  (69207). 

14ft.  Vaio  rtetvt  Lam. 
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151.  Unio  tezaaensis  Lea. 

Reelfoot  Lake,  Samburg  (69215). 

Much  larger  than  the  typical  form  from  central  Texas,  length 
56,  breadth,  30  mm. 

152.  Unio  trapeioides  Lea. 

Reelfoot  Lake,  Samburg  (69216). 

Two  young  specimens.  The  species  has  not  before  been  reported 
from  so  far  north,  east  of  the  Mississippi,  so  far  as  I  know. 

153.  Unio  triangpcilaris  Baraes. 

Tennessee  River,  above  Knoxville  (68378). 

154.  Unio  tnberonlatns  Barnes. 

Big  Harpeth  River,  near  Bellevue,  Davidson  Co.  (68345)  ;  Wolf 
River,  below  Raleigh,  Shelby  Co.  (68703). 

The  specimens  from  the  Big  Harpeth  belong  to  the  large,  densely 
pustulose,  white  nacred,  northern  race. 

155.  Unio  tnmescens  Lea. 

Tennessee  River,  near  Knoxville  (69374)  ;   Emory  River,  Hani- 
man  (69375)  ;  Clinch  River,  above  Patton's  Ferry  (69376). 
Described  by  Lea  from  Alexandria,  La. 

156.  Unio  tnrgidns  Lea. 

Wolf  River,  near  Raleigh  (68384). 
Described  from  New  Orleans. 

157.  Unio  undnlatns  Barnes. 

Clinch  River,  above  Patton's  Ferry  (69209) ;  Big  Harpeth  River, 
near  Bellevue  (68344). 

On  account  of  the  prior  Unio  undukUiui  Say  (now  Alasmodonta 
undulata),  the  name  of  this  well-known  species  must  be  changed. 

158.  Unio  yentricosns  Baraes. 

Big  Harpeth  River,  near  Bellevue,  Davidson  Co.  (68328). 

159.  Unio  yermoosuB  Barnea. 

Big  Harpeth  River,  near  Bellevue,  (68343) ;  Tennessee  River, 
above  Knoxville  (68349) ;  Holston  River,  1  mile  above  junction 
with  Tennessee  River  (68350). 

160.  Alaamodoutaoomplanata  Baraes.  B 

'The  diTerse  origin  of  various  elements  of  the  so-called  genus  Margariiana 
has  been  demonstrated  by  Mr.  C.  T.  Simpson.  It  is  practically  certain  that 
the  group  of  M.  complanaUij  rugosa,  etc-,  arose  from  a  different  stock  of  Unio 
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Big  Harpeth  River,  near  Bellevue  (68346). 

161.  Alasmodonta  oonfragosa  Say. 
Reelfoot  Lake,  Obion  Co.  (68356). 

162.  Alasmodonta  edentula  Saj. 

Big  Harpeth  River,  near  Bellevue  (68380) ;  Watauga  River, 
near  Johnson  City  (68379). 

Very  large  specimens,  length  12.7  cm.,  from  the  Big  Harpeth. 
Probably  not  specifically  distinct  from  A.  pennaylvanica  Lam.  of 
the  Middle  States. 

168.  Alasmodonta  marginata  Say. 

Clinch  River,  above  Patton's  Ferry  (68332) ;  Watauga  River, 
near  Johnson  City  (68321). 

164.  Alasmodonta  minor  (Lea). 

South  Harpeth  River  River,  6  miles  from  Bellevue  (69228). 

165.  Alasmodonta  rngosa  Bar. 

Tennessee  River,  2  miles  above  Knoxville  (69229) ;  Big  Harpeth 
River,  near  Bellevue  (68333) ;  Watauga  River,  near  Johnson  City 
<68320). 

166.  Anodonta  grandis  Say. 

Reelfoot  Lake,  Obion  Co.  (68382). 

167.  Anodonta  harpethensis  Lea. 

Harpeth  River,  near  Bellevue  (69230). 
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FOSSIL  BONES  OF  BIRDS  AND  MAMMALS  FROM  GROTTO  PIETRO      - 
TAMFONI  AND  GRIYE-ST.  ALBAN. 

BY   R.    W.  SHUFELDT,   M.  D. 

For  some  time  past  the  writer  has  had  in  his  possession  a  small 
collection  of  fossil  bones  that  were  kindly  submitted  to  him  by  Mr. 
Jno.  Eyerman,  of  Eastou,  Pennsylvania,  to  whose  cabinet  they  be- 
long. 

These  fossil  bones  are  from  birds  and  mammals,  and  were  ob- 
tained from  two  very  different  localities,  the  smaller  lot  of  the  two 
having  been  collected  at  the  Grotto  Pietro  Tamponi,  and  the  re- 
mainder of  them  at  GriveSt.  Alhan,  in  France.  In  his  letter  of 
transmittal,  Mr.  Eyerman  invites  my  attention  to  the  fact  that  the 
celebrated  locality,  Grive-St.  Alban,  ''is  situated  in  the  department 
of  Is^re,  France,  the  deposits  belonging  to  the  upper  division  of  the 
Middle  Miocene.  European  geologists  have  arranged  the  Middle 
Miocene  into  two  divisions,  of  which  the  upper  is  distributed  princi- 
pally in  isolated  patches  throughout  France,  although  these  deposits 
are  also  found  in  Germany  and  in  the  Vienna  Basin." 

"  Grive-St.  Alban  is  justly  famous  for  the  large  number  and  great 
variety  of  mammalian  remains  found  in  its  beds,  of  which  we  have 
ListriodoJif  Hyotherium^  Palceomeryx,  MicromeryXy  Dicroceros  of  the 
Artiodactyla,  as  well  as  the  earliest  antelope,  Protragoceros,  Of  the 
Perissodactyla  there  are  the  hornless  rhinoceros,  Aceratherhim, 
Chalieotherium,  Of  the  Proboscidea  there  is  the  Mastodon  avgtiati' 
dens.  The  Rodentia  is  represented  by  Lagomys,  Myoxus,  Sciwnis, 
Chalieomys  and  the  large  Dormouse,  Cricetodon,  The  Garni vora 
by  Viverray  Lutray  Dinocyon;  the  sabre-tooth  tiger,  Machaerodus; 
the  mongoose,  Berpestes,  and  the  disputed  genus  Haphgale  of 
Sclosser.  The  Insectivores  by  Plesiosorex,  Erinaceus  and  Talpa, 
and,  finally,  the  fossil  Gibbon,  Hylohates** 

In  the  second  locality,  or  that  of  Tavolara,  we  find  the  "  Grotto 
Pietro  Tamponi,  consisting  of  several  chambers,  and  situated  on 
the  small  Island  of  Tavolara,  in  the  Gulf  of  Terranova,  a  few  miles 
off  the  northeast  coast  of  Sardinia.  The  upper  chamber  of  this 
grotto  contains  numerous  remains  of  the  rodent  Lagomys  sardus 
{Giebel's  variety  corsicanus).  The  lower  chamber  has  produced  the 
avian  remains." 
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Taking  these  specimens  by  their  original  numbers,  I  find  them  to 
be  as  represented  in  the  following  list : — 

1.  The  \eh  carpo-metacarpus  of  2L  hird, 

2.  The  left  radius  of  a  bird. 

3.  The  right  tibio-tarsus  of  a  bird. 

4.  The  right  w/wa  of  a  bird. 

5.  Right  and  left /emora;  birds. 

6.  Right  and  left  humeri;  birds. 

7.  The  right  fermir  of  a  mammal. 

8.  The  right  coracoid  of  a  bird. 

9.  The  right  tibio-taravs  of  a  bird. 

10.  The  right  iarso-metatarsus  of  a  bird  ;  also  the  right  uhia  of  a 

mammal. 

11.  The  right  tibio-tarsua  of  a  bird. 

12.  Portion  of  the  upper  third  of  the  right  tibio-tarsus  of  a  bird. 

13.  The  distal  moiety  of  the  left  tarso-metatarsus  of  a  bird. 

14.  The  proximal  moiety  of  the  ungual  phalanx  of  a  small  mam- 

mal (carnivore). 

15.  The  proximal  third  of  the  left  carpo-metacarpus  of  a  bird. 

16.  The  distal  extremity  of  the  left  tarso-metaiaraus  of  a  bird. 

17.  The  left  humerus  of  a  bird. 

18.  The  upper  two- thirds  of  the  right  taraometataraua  of  a  bird  (in 

two  fragments). 

19.  The  right  carpo-metacarpv^  of  a  bird  (not  perfect). 
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These  specimens  are  all  from  adult  individuals  of  the  various  spe- 
cies they  represent;  they  are,  furthermore,  thoroughly  fossilized; 
free  from  any  matrix,  save  in  a  few  instances  where  a  thin  layer  of 
a  dark-colored  incrustation  spreads  over  the  ends  of  some  of  the 
long  and  other  bones.  They  are  very  light  in  color,  and,  upon  the 
whole,  quite  perfect.  Some  are  thoroughly  so,  as,  for  example,  Nos. 
1,  2,  3,  4,  5,  6,  7,  8,  9,  10  and  20,  others  exhibit  a  little  chipping  at 
the  extremities,  or  have  other  slight  imperfections,  as,  for  example, 
Nos.  11,  17,  19,  21,  22,  25  and  26;  while,  finally,  the  balance  are 
more  or  less  fragmentary,  as  set  forth  in  the  above  list. 

No.  7  is  a  femur  that  apparently  belonged  to  a  medium-sized 
rodent,  but  as  I  have  not  the  proper  material  wherewith  to  compare 
it,  it  is  impossible  for  me  to  identify  the  species.  It  has  a  total 
length  of  4.9  centimeters,  and  presents  the  usual  characters  seen 
in  a  ^small  rodent's  femur,  as  that,  for  example,  of  one  of  the 
Sciuridse,  or  some  of  their  near  allies. 

The  ulna  in  lot  No.  10,  and  the  end  of  the  femur  in  No.  27,  also 
belong  to  small  mammals,  but,  from  lack  of  material,  I  am  unable 
to  identify  them.  The  first- mentioned  specimen  has  a  length  of  4 
centimeter?,  while  the  last  is  fragmentary,  and  I  take  it  to  be  a 
mammal  from  the  fact  that  no  fibular  notch  exists  in  the  posterior 
aspect  of  the  external  condyle — a  common  avian  character. 

A  study  of  specimens  Nos.  1,  2,  3,  4,  5,  6,  8,  9,  the  tarso-metatar- 
sus  of  lot  No.  10  and  No.  11,  convinced  me  that  they  had  one  and 
all  belonged  to  species  of  Shearwater  {Puffinus).  This  conviction 
was  arrived  at  after  comparing  the  bones  with  those  of  a  skeleton  of 
Puffinus  horealia^  and  with  the  figures  and  descriptions  given  us  by 
Professor  Alf.  Milne  Edwards  in  his  Recherches  sur  lea  Oiseaux  Fos- 
dies  de  la  France.*  Furthermore,  the  ti bio-tarsus  No.  3  agreed  ex- 
actly in  length  and  in  characters  with  the  specimen  No.  9,  while  in 
the  case  of  the  femora  in  lot  No.  5,  and  the  humeri  in  lot  No.  6, 
although  they  agreed  in  characters,  differed  in  either  case,  somewhat 
in  length.  This,  however,  amounted  to  but  very  little ;  for  example, 
one  of  the  femora  measured  4.0  cms.  in  length,  and  the  other  3.9 
cms.  in  length,  whereas,  in  the  case  of  the  humeri,  this  difference  is 
a  little  greater,  one  having  a  length  of  7.9  cms.  and  the  other  only 
7.5  cms. 

1  Mounted  Coll.  U.  S.  Nat.  Mus.,  No.  17,772. 

•  Planches  49-53  incl.  Atlas  I,  where  the  bones  of.  Puffintis  cinereus  are 
figured,  and  in  Texte  I,  p.  801,  et  seq.  where  they  are,  with  others,  described. 
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Disregarding  the  cnemial  projection  or  process,  and  measuring 
the  length  of  the  bone  from  the  summit  to  the  lowermost  point  of  the 
outer  condyle,  we  found  that  the  tibio-tarsus  of  No.  3  has  a  length 
of  6.7  cms.,  while  a  similar  measurement  of  the  tibio-tarsus  No.  11 
is  found  to  be  7.4  cms.  In  this  latter  specimen  the  cnemial  process 
has  been  broken  off  and  lost.  So  great  a  distance  as  this  leads  me 
to  believe  that  this  longer  bone  belonged  to  a  different  species  of 
Aij^niM,  and  that  the  tarso-metatarsus,  marked  No.  10,  probably 
belonged  to  the  same  sjiecies.  Indeed,  I  believe  that  the  bones  Nos. 
10  and  11  belonged  to  the  same  individual,  inasmuch  as  they  articu- 
late i>erfectly  when  brought  together. 

So  far  as  I  have  been  able  to  discover,  there  have  been  but  few 
remains  of  fossil  bones  of  the  genus  Puffinus  described.  Two  of  these 
are  to  be  found  in  M.  Milne-Ed wards*s  work  (Oiseaux  Fosdlea  de  la 
Fntuctf  T.  II),  where,  upon  page  588,  he  says,  **  Le  Puffinus  oonradi 
pn>viont  du  Mioct^ne  du  Maryland ;  ses  dimensions  se  rapprocbaient 
de  coUes  du  Puffin  cendr^  (l\iffinu8  eitiereus  Gmelin),  de  la  cdte  oo- 
cidentale  d'Am^rique;"  and  again,  on  page  572,  in  speaking  of 
l\i(liuu$  arrernefisut  (  rare  k  Langy),  he  says,  "Cette  esp^ce,  ajant 
M  di^couverte  depuis  la  publication  du  chapitre  relatif  aux  oiseanx 
fi^los  de  cett^  faraille,  sera  d^crite  et  figur§e  dans  un  travail  sup- 
pl<5mcntaire/'  U{x>n  com[>aring  the  bones  before  me  with  the  fig- 
ure* of  the  corresponding  ones  of  Puffinus  dnfreus  as  giTen  lu  by 
Milne-£d wards,  I  find  that  the  latter  species  is  very  considerably 
huffl-r  ihAu  iwra  eithftf  of  the  fidtaaer,  m  ih^  hopei  N«^  IQ  agj  11 
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Unfortunately,  among  the  bones  of  the  smaller  species  of  Puffinus 
before  me  there  occurred  no  specimen  of  a  tarso-metatarsus,  so  that 
I  am  unable  to  say  whether  they  belong  to  the  species  described 
by  Professor  Milne-Edwards  as  Puffinus  arvemenais,  or  not.  Never- 
theless, upon  measuring  across  the  condyles  at  their  lower  aspects^ 
and  taking  a  similar  transverse  diameter  of  the  summit  of  the  tarso- 
metatarsus  in  Professor  Milne-Edwards'drawing,  it  becomes  evident 
that  Puffinus  arvemensis  must  have  had  a  tibio-tarsus  quite  like  the 
one  shown  in  figure  9  of  the  plate.  In  other  words,  I  believe  the 
fossil  bones  of  the  smaller  species  of  Puffinus  in  Mr.  Eyerman's  col- 
lection very  probably  belonged  to  one  or  two  individuals  of  the 
type  referred  to  by  Professor  Milne-Edwards  as  P,  arvernensis,, 
which  species  is  based  upon  the  tarso-metatarsus  shown  in  figures  1 
and  2.  In  any  event,  there  is  so  much  likelihood  of  this  being  the 
case,  that  I  do  not,  at  present,  feel  justified  in  describing  these  bones 
as  having  belonged  to  a  species  unknown  to  science  up  to  the  pres- 
ent writing.  These  bones  have  all  the  characters  of  the  correspond- 
ing ones  as  found  in  the  skeleton  of  the  Shearwater  (P.  borealis)  be- 
fore me,  with  the  exception  of  some  differences  in  the  tibio-tarsi  and 
the  humeri.  In  the  former  the  cneraial  crests  are  much  produced 
upward,  as  in  Puffinus  cinereus^  and  call  to  mind  this  bone  in 
the  Grebes ;  while  in  the  latter,  there  is  a  very  remarkable  flatten- 
ing of  the  bone  in  the  same  plane  in  which  the  radial  crest  lies. 
This  flattening  is  well-shown  in  figure  7  of  the  plate. 

As  has  already  been  said  above,  the  tarso-metatarsus  in  lot  No. 
10  and  the  tibio-tarsus  No.  11,  undoubtedly  belonged  to  a  larger 
species  of  Puffinus^  and  one  probably  smaller  than  the  P.  conradi  of 
Marsh  :  in  fact,  to  a  form  having  a  size  between  P.  arvernensis  and 
P.  conradi  and  hitherto  undescribed.  Therefore,  I  propose  the  fol- 
lowing for  this  species : — 

PuffinnB  ejermani  n.  sp. 

Based  on  a  tibio-tarsus  and  a  tarso-metatarstis,  both  of  the  right 
side.  They  belonged  to  adult  individuals,  or,  what  is  more  likely, 
to  the  one  and  same  individual,  as  the  bones  articulate  together 
perfectly.  Disregarding  the  fractured  remains  of  the  cnemial  crest 
of  the  tibio-tarsus,  and  measuring  between  summit  and  lowest  point 
of  condyle,  this  bone  has  a  length  of  7.4  cms,  while  the  tarso-meta- 
tarsus is  5.2  cms.  long.  They  both  present  characters  agreeing  in 
the  main  with  the  corresponding  ones  in  Puffinus  cinereus  GmeL 
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The  shaft  of  the  tibio-tarsus  is  somewhat  flattened  or  compressed  in 
the  antero-posterior  direction,  and  its  distal  third,  to  some  degree, 
curves  gently  mesiad.  The  fibular  ridge  is  well-marked,  and  occu- 
pies rather  more  than  the  upper  third  of  the  external  border  of  the 
bone.  Distal ly,  we  find  the  usual  osseous  bridgelet  spanning  the 
deep  tendinal  groove  upon  the  anterior  aspect.  In  the  intercondy- 
lar space,  posteriorly,  there  is  a  faint  indication  of  a  median  longi- 
tudinal ridge,  that  is  also  visible  in  Puffinus  borealis  (fig.  8).  The 
tarso-metatarsus  (Plate  XXIV,  figs.  3  and  4)  is  straight,  and  is  grooved 
for  tendons  the  entire  length  of  its  anterior  face,  and  faintly  so  upon 
its  posterior  aspect.  Distally  the  mid-trochlear  process  is  placed  the 
lowest  on  the  end  of  the  shaft,  while  the  internal  one  is  the  highest, 
and  is  directed  backward  and  slightly  inward.  The  hypotarsus  is 
well-developed  and  is  twice  vertically  pierced  for  the  passage  of 
tendons,  while  faint  groovings  also  exist  upon  its  postero-external 
surface.  In  the  fossa  at  the  proximal  end  of  the  bone,  just  below 
the  summit,  are  two  small  foramina  piercing  the  shaft  from  before 
backward.     The  sides  of  the  shaft  are  fiat. 

These  bones  were  discovered  in  the  Grotto  Pietro  Tamponi,  Tavo- 
lara,  an  island  in  the  Gulf  of  Terranova,  a  few  miles  off  the  north- 
east coast  of  Sardinia. 

The  species  is  extinct,  and  it  gives  me  pleasure  to  name  it  in 
honor  of  the  well-known  paleontologist,  John  Eyerman,  Esq.,  of 
Easton,  Pennsylvania,  in  whose  collection  the  specimens,  at  the 
present  writing,  belong. 

The  Bpecimeti  marked  No.  12>  renregeiite  the  upper  part  of  the 
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the  tibio  tarsus  has  been  figured,  in  all  the  works  at  hand,  as 
well  as  with  the  tibio-tarsi  of  representative 
groups  of  existing  types. 

By  differential  diagnosis,  I  am  satisfied 
that  its  owner  was  a  Tantalus,  and  that  too, 
very  near  Tantalus  loculator.  Moreover  it 
was  a  Tantalum  of  almost  precisely  the  same 
size  as  T,  loculator ^  and  its  ti bio-tarsus  pre- 
sents characters  agreeing  very  closely  with 
that  species.  The  agreement  is  so  close 
that  it  would  appear  unnecessary  to  remove 
it  from  that  genus,  I  therefore  propose  the 
following : 
Tantalus  milne-edwardsii  n.  ep. 

Based  upon  the  upper  part  of  the  right 
tibio-tarsus  (nearly  complete).  Characters 
as  in  Tantalus  loculator ,  to  which  latter 
species,  the  present  one  must  have  been 
closely  related.  This  species  I  name  in 
honor  of  the  very  distinguished  French 
savant  Professor  Alphonse  Milne-Edwards, 

of^lfe  tVbio^tarau8''of'Xn^  ^^^  °^^  ^"^^.^  ^^^  ""^^^^^^  me  in  the  present 
talus  mUne'edwardsii,  being  paper,  but  to  whom  modern  science  owes  so 

iSht"^^'  ^Natu^rsize!  ""«•>  •"  «°  ^^^^  departments, 
drawn  by  the  author.'  The  specimen   was  collected   at  Grive- 

St.  Aiban  (Isdre),  and  it  is  at  this  writing  in   the   collection    of 
Mr.  Jno.  Eyerman,  of  Easton,  Pennsylvania,  U.  S.  A.* 

Specimen  No.  13,  (the  lower  half  of  a  bird's  tarso- metatarsus, 
from  the  right  pelvic  limb),  evidently  belonged  to  some  adult,  me- 
dium sized  species  of  a  falcouine  form,  probably  now  extinct.  As  I 
have  not  the  proper  material  in  sufficient  quantity  to  compare  this 
specimen  with,  I  do  not  feel  warranted  in  naming  it. 

'  After  this  drawing  was  made,  two  other  small  fragments  were  found  that, 
when  placed  in  situ,  simply  completed  the  distal  broken  part  of  this  fragment. 

*  In  comparing  this  bone,  the  following  works  and  the  plates  and  figures 
thereto  were  also  examined.  Cuvier :  Kecherches  sur  les  ossements  fossiles, 
t.  Ill,  p.  327,  pi.  LXXUI,  fig.  14  {Ibis)  ;  P.  Gervais :  Oiseaux  fossiles,  th6se, 
1844,  p.  39;  Idem,  Jour.  1.  Institut.,  1844,  p.  293;  Idem,  Zoologie  et  Palseon- 
tologie  franfaises,  1st  edit.,  p.  230,  pi.  XLIX,  figs.  2,  3,  p.  L,  fig.  1  {Nume- 
nitM  gypsorum) ;  2d  ed.,  1859,  p.  410;  Giebel:  Fauna  der  Vorwelt,  1847,  t. 
II,  p.  28  {Tantalus  fossilis).  I  think  the  specimen  here  alluded  to  is  either 
a  Numenius  or  an  Ibis,  surely  not  a  Tantalus^ 
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For  specimen  No.  14,  see  list  above ;  too  fragmentary  for  correct 
identification.  To  be  named  with  certainty,  No.  15  is  also  too  frag- 
mentary ;  while  the  remarks  about  specimen  No.  15,  apply  with 
equal  truth  to  No.  16,  though  this  last  has  hardly  anything  beyond 
the  trochlear  processes,  the  distal  part  of  the  shaft  having  been 
broken  off,  but  a  few  millimeters  above  the  usual  foramen  found  in 
this  locality. 

Specimen  No.  1 7  is  a  very  perfect  one,  being  the  left  humerus  of 
an  adult  Partridge,  Palceortyx  brevipea  of  Milne-Edwards.*  It  de- 
mands no  special  description. 

In  specimen  No.  18,  we  have  the  fragments  of  the  upper  two- 
thirds  of  the  right  tarso- metatarsus,  (probably)  of  some  small  pas- 
serine bird,  which  my  meagre  material  for  comparison  will  not 
admit  of  my  identifying.  On  this  bone  the  hypotarsus  is  short,  be- 
ing composed  of  two  lateral  portions  enclosing  a  tendinal  foraminal 
canal  between  them.  Both  of  these  lateral  portions  are  distinctly 
grooved  in  the  vertical  direction,  upon  their  posterior  aspects,  by 
tendinal  channels.  To  identify  such  a  minute,  fragmentary  speci- 
men as  this,  one  should  have  before  him  for  comparison  the  skele- 
tons of  a  representative  series  of  the  small  birds  of  France  in  its 
existing  avifauna,  as  well  as  access  to  such  fossil  forms  as  have  been 
discovered  or  described  up  to  date.  To  appreciate  the  diflSculty  of 
diagnosis  of  this  nature  one  has  but  to  make  the  trial  to  distinguish 
the  complete  skeleton  of  any  one  of  our  American  Warblers  from 
those  of  its  near  allies  in  other  genera,  and  my  meaning  will   be 
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The  fragment  of  bone  in  specimen  No.  24  is  from  an  Owl — ^tfae 
extinct  Bubo  arvemensis  of  Milne-Edwards  (see  Oiseaux  fossiles,  At- 
las 2,  Plate  192,  figs.  11  and  15). 

No.  25  is  the  humerus  of  some  medium-sized  bird  equal  to  about 
that  of  Tringa  gracilis  of  Milne-Edwards,  but  it  did  not  belong  ta 
that  species.  It  is  non-pneumatic,  with  characters  iu  niany  re- 
spects agreeing  with  the  humeri  of  small  water  birds,  as  plovers  or 
sand  pipers,  but  it  lacks  the  epicondyloid  process  possessed  by  this 
bone  in  both  Gulls  and  Tring(E,  It  has  a  length  of  3.5  centimeters. 
I  do  not  care  to  pronounce  upon  it  before  comparing  with  fuller 
material. 

No.  26,  a  small  bird's  ulna,  but  2.1  centimeters  long  and  with  a 
very  sharp  olecranon  process,  comes  in  the  same  category  as  Nos. 
19-23,  (see  remarks  above).  Its  shaft  is  distinctly  marked  by  6 
papillae  for  the  quill-butts  of  the  secondary  feathers,  they  being 
about  2  mm.  apart. 

The  bones  in  Nos.  30  and  31  are  the  distal  ends  of  the  tarso-m eta- 
tarsi  of  small  Gulls  of  the  genus  Lavas.  The  first  I  take  to  have 
belonged  to  an  individual  of  the  extinct  species  Larus  totanoidet^ 
aud  the  other  to  the  somewhat  smaller  species  Larus  elegans  both  of 
Milne-Edwards.^  I  am  the  more  convinced  of  this,  inasmuch  as  I 
have  compared  them,  at  least  in  the  case  of  Larus  elegans,  with  a 
number  of  the  fossil  tarso- metatarsi  of  that  extinct  form  in  the  pal- 
seontological  collections  of  the  U.  S.  National  Museum,  and  the 
agreement  is  altogether  too  close  to  admit  of  any  doubt. 

Explanation  of  Plate  XXIV. 

Fig.  1.  Left  tarso-metatarsus  of  Pit^niw  arveniensis,  anterior  aspect^ 
natural  size.  From  a  drawing  by  Prof.  Alphonse  Milne- 
Edwards. 

Fig.  2.  Left  tarso-metatarsus  of  Puffinus  arvemensis.  Same  bone  as 
shown  in  figure  1.  Natural  size,  and  viewed  upon  its  exter- 
no- lateral  aspect. 

Fig.  3.  Right  tarso-metatarsus  of  Puffinus  eyermani^  anterior  aspect, 
natural  size.    Drawn  by  the  author. 

Fig.  4.  Right  tarso-metatarsus  of  Puffinus  eyermani.  Same  bone  as^ 
shown  in  figure  3.  Natural  size  and  viewed  upon  its  exter* 
no-lateral  aspect.     Drawn  by  the  author. 

*  Oiseaux  fomles.  Atlas  1,  Planche  57,  fig.  12. 
^  Loc.  cit.,  Planche  56,  fig.  11. 
34 


516  PROCEEDINQS  OF  THE  ACADEMY  OP  [1896. 

Fig.  5.  Right  coracoid  of  Fuffinus  arvemensis  (?),  anterior  aspect, 

natural  size. 
Fig.  6.  Anconal  aspect  of  the  left  humerus  of  Puffinus  arvemensis 

(?),  natural  size. 
Fig.  7.  Ulnar  surface  of  the  left  humerus  of  Puffinus  arvemensis  (.T), 

natural  size. 
Fig.  8.  Right  tibio-tarsus  of  Puffinus  eyermani,  natural  size  and 

viewed  upon  its  anterior  aspect.     Cnemial  process  restored 

in  dotted  line. 
Fig.  9.  Right  tibio-tarsus  of  Puffinus  arvemensis  (?),  natural  size, 

and  viewed  upon  its  anterior  aspect.     Figures  5-9  inclusive, 

drawn  by  the  author. 
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MAMMALS  COLLECTED    BY  BE.  A.  BOHALBSOH   SMITH   BTTEING  HIS 
EXPEBITION  TO  LAZE  EUBOLF,  AEBICA.^ 

By  Samuel  N.  Rhoads. 

Id  the  following  annotated  list  of  the  mammals  collected  by  Dr. 
A.  Donaldson  Smith  during  his  African  expedition  of  1894-'95 
across  Somaliland  to  Lake  Rudolf,  I  have  included  all  the  species 
coming  under  my  observation  which  were  brought  back  by  Dr. 
Smith  to  Philadelphia. 

The  greater  part  of  the  collection  was  most  generously  given  to 
the  Academy  of  Natural  Sciences  of  Philadelphia,  but  a  large  part 
of  the  skulls,  mounted  heads  and  skins  of  the  larger  game  have  been 
reserved  by  Dr.  Smith,  and  at  present  form  an  exhibition  at  the 
University  of  Pennsylvania.  Those  species  in  the  list  not  repre- 
sented in  the  donation  to  the  Academy  are  preceded  by  an  aster- 
isk. 

The  entire  collection  represents  50  genera  and  77  species,*  seven  of 
which  are  here  described  as  new. 

Dr.  Smith  is  to  be  congratulated  on  having  brought  to  Philadel- 
phia by  far  the  largest,  most  comprehensive  and  best  preserved 
faunal  collection  of  African  mammals  ever  acquired  by  an  Ameri- 
can institution,  and  not  only  many  species,  but  several  genera  are 
for  the  first  time  made  accessible  to  students  on  this  side  of  the 
Atlantic. 

Owing  to  the  almost  total  lack  of  specimens  in  this  country  for 
comparison,  and  the  widely  scattered  literature  relating  to  African 
mammalogy,  the  author  has  been  severely  handicapped  in  his  study 
of  the  collection,  and  it  is  hoped  that  the  paper,  as  now  presented, 
will  be  judged  accordingly. 

*  At  the  request  of  Dr.  Smith  this  paper  was  originally  prepared  for 
publication  in  nis  forthcoming  book  on  the  Lake  Rudolf  expedition.  Less 
than  three  months  were  alloted  the  writer  for  its  preparation.  The  mss.  was 
subsequently  returned,  with  other  papers  of  scientific  character  intended  for 
the  work,  on  account  of  lack  of  space  and  was  then  accepted  for  publication 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

"This  includes  four  genera  and  five  species  of  bats,  which  have  been  worked 
np  by  Dr.  Harrison  Allen  in  a  separate  paper,  viz  :  Megaderma  frons,  Meg- 
derma  cor,  Nycteris  capenmSy  ScotophUtis  minimus  and  Addonycleris  sp.  ? 
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*1.  Hippopotaxnni  amphibim  L.    Hippopotamus. 

A  skull  and  several  incisor  teeth  are  in  the  University  of  Penn- 
sylvania series. 
*2.  Phaooohoeriis  afrioanni  (Qmel.).    Elian's  Wart  Hog. 

A  skull  and  a  mounted  head' are  in  the  University  of  Pennsylva- 
nia exhibit. 
*8.  Oiraffa  oamelopardalii  (L.).    Ethiopian  Giraffe. 

The  skull  of  a  female,  with  full  head  and  neck  skin  to  shoulders, 
was  mounted  at  the  Academy  of  Natural  Sciences  of  Philadelphia. 
It  exhibits  the  peculiarities  defined  by  Mr.  Thomas"  for  the  northern 
form.  The  application  to  this  form  of  the  name  odhiopiea  of  Sun- 
devall*  is,  however,  incorrect,  as  the  camelopardalis  of  Linnseus  is 
assigned  by  that  author  to  "  ^Ethiopia  and  Sennar."*  This  makes 
SundevalFs  name  a  synonym,  the  southern  race  remaining,  so  far  as 
I  can  ascertain,  unnamed.  I  would  propose  for  the  latter  the 
name  Oiraffa  camelopardalis  atistralis,  Nom.  nov, 
*4.  Bnbalis  swaynei  Sol.    Swayne's  Hartebeest. 

Represented  by  five  (?)  skulls  in  the  University  of  Pennsylvania 
series. 
5.  Bnbalis  ookei  (Giinth.).    Coke's  Hartebeest. 

One  pair  of  horns  in  the  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia  (No.  3,933),  and  four  mounted  heads  in  the 
University  of  Pennsylvania. 

*6.  Damalisons  jimela  (Mtsoh.).    Topi  Antelope. 
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8.  Madoqna  phillipsi.    Phillips's  Dik-dik. 

Six  flat  skins  and  four  skulls  (Nos.  3,901-3,904),  the  latter  being 
in  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia. 
♦9.  Oreotra^s  oreotragns  (^'Forst.,"  Schreb.).    Klippspringer  Antelope. 

A  mounted  head  and  an  entire  skin  of  this  antelope  are  in  the 
University  of  Pennsylvania  series. 
*10.  1  Kobm  ellipsiprymnus  (Ogilb.).    Common  Waterbaok. 

One  mounted  head  in  the  University  of  Pennsylvania  exhibit. 

*11.  Kobns  defassa  (Rupp.).     Defassa  Waterbuok. 

A  skull  is  in  the  University  of  Pennsylvania  series. 
♦12.  Cervioapra  sp.  ? 

Two  pairs  of  horns  with  portions  of  attached  skulls  indicate  this 
genus  too  imperfectly  to  determine  the  species  they  represent. 

18.  Oazella  thomsonr  Gunth.    Thomson's  Gazelle. 

Two  skulls  of  males  and  two  skins  (Nos.  3,898, 3,934, 3,935,  3,994) 
were  given  the  Academy  of  Natural  Sciences  of  Philadelphia.  The 
skull  of  a  young  male  agrees  exactly  with  Peters*  figure®  of  a  young 
graiiti  which  Gunther  made  the  type  of  G.  peterd,  A  comparison 
with  our  series  of  granti  and  thomsoni  convinces  me  ihd^t  peterd  is  a 
young  thonisoni, 
*14*  Oazella  soemmerringi  berberana  (Mtsch.).    Soemmerring's  Gazelle. 

Several  specimens  which  adorn  the  University  of  Pennsylvania 
collection  belong  to  this  race. 
15.  Li thooranini  waller!  (Brooke).    Waller's  Gazelle. 

Two  skulls,  male  and  female,  (Nos.  3,896,  3,897),  were  presented 
to  the  Academy  of  Natural  Sciences  of  Philadelphia.    Three  male 
heads  are  in  the  University  of  Pennsylvania  series. 
*16.  Oryx  beisa  (Rupp.).    Beisa  Antelope. 

Two  mounted  heads  and  four  skulls  in  the  University  of  Pennsyl- 
vania series.      0.  callotia  Thos.  does  not  seem  to  have  been   met 
with. 
*17.  Strepiioerof  itrepsioeros  (Pall.).    Greater  Kudu. 

The  University  of  Pennsylvania  contains  one  mounted  head  of 
this  species. 

^Syn.,  OazeUa  petersi  Gunth  ,  Ann.  Mag.  N.  H.,  1884.  p.  426. 
•Monatsb.  Akad.  Wis.  Beri.,  1879,  p.  832,  PI.  V. 
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Smithsonian  Institution,  the  paler  sandy  cast  of  the  Somali  speci- 
mens is  very  noticeable,  and  the  dorsal  spot  is  almost  white  instead 
of  ochraceus.  The  differeDce  in  size  of  skulls,  between  the  type  and 
the  subspecies,  although  the  Shebeli  specimen  is  the  older,  is  very 
marked,  but  no  specific  distinctions  are  noticeable. 
*22.  Elephas  afrioanns  Blbch.    African  Elephant. 

Ten  small,  and  one  large  pair  of  tusks  adorn  the  University  of 
Pennsylvania  collection. 

28.  Soinrns  sp.  ? 

An  adult  male  specimen  (No.  3,810)  from  Marsabit,  taken  Sep- 
tember 11,  1895,  differs  in  many  particulars  from  any  African  squir- 
rel which  I  can  find  described.  It  may  be  characterized  as  follows : 
Colors — Upper  head,  back  and  the  slender  tail,  dull  black,  grizzled 
with  tawny  brown  ;  half  the  hairs  of  back  wholly  black,  the  remain- 
der black-based  with  light  brown  ring  and  black  tip.  Brown-ringed 
hairs  more  numerous  on  sides,  giving  a  lighter  shade  to  those  parts. 
Upper  and  lower  sides  of  tail  colored  alike,  blacker  toward  distal 
end  ;  hairs  at  base  black  with  one  to  three  light  brown  rings,  termi- 
nal hairs  longer  and  blacker  with  now  and  then  a  subterminal  brown 
ring.  Upper  feet  and  scrotum  rusty  haired.  Whisker  patch, 
cheeks,  line  around  eyes,  chin,  throat,  breast,  inside  of  legs,  and  a 
narrow  abdominal  line  dirty  tawny  white  or  fawn.  Ears  sub- tri- 
angular, colored  like  back.  Fur  rather  short  and  harsh.  Whis- 
kers sparse,  weak,  black.    Color  of  sides  encroaching  on  abdomen. 

Measurements  (from  skin). — Total  length  320  mm. ;  tail  verte- 
brae 160;  pencil  43;  hind  foot  40.  Skull— Total  length  40  mm.; 
greatest  breadth  24;  length  of  nasals  11 ;  length  of  mandible  23.5. 

This  squirrel  apparently  comes  nearest  S,  poends  A.  Smith,  but  it 
lacks  any  trace  of  greenish  color,  is  smaller  and  the  tail  and  body 
are  of  equal  lengths.  Like  poensis  the  Hye  upper  molars  on  each 
side  are  well  developed  and  permanent. 

It  appears  too  small  and  dark  for  S.  cepapi  A.  Smith.  With  any 
of  the  recently  described  species  it  seems  to  have  no  close  affinities* 
24.  Soinmi  sp.  ? 

A  young  male  squirrel  in  alcohol,  from  the  Ganana  River  (Feb- 
ruary 18,  1895),  is  colored  somewhat  like  S.  annulattia  Desm.  and 
8.  cepapi  Smith.  Like  cepapi  it  has  five  upper  molars,  but  unlike 
either  of  the  above,  its  tail  vertebrse  are  more  than  li  times  the 
length  of  the  body  without  the  head.     The  specimen  is  about  two 
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thirds  grown  ;  its  total  length  is  269  mm.,  tail  vertebrae  150,  bind 

foot  37,  tail  tuft  40. 

96.  Soinms  g^nana  sp.  nov.    Ganana  Jungle  Squirrel. 

Type,  ad.  9  ,  No.  3,809  ;  collection  of  Academy  of  Natural  Sci- 
ences of  Philadelphia,  Dr.  A.  Donaldson  Smith  Collection ;  taken 
February  18,  1895,  on  the  Ganana  River  at  Bar  Madu. 

Description — Size  smallest  (?)  of  the  East  African  squirrels ;  tail 
1}  times  length  of  head  and  body  ;  head  long  and  very  slender ;  ears 
large,  rounded  and  somewhat  pointed,  without  tufts.  Fur  soft  and 
rather  short.  Above,  uniform  tawny  ochre,  faintly  grizzled  with 
black  ;  below,  tawny  white. 

Upper  tail  colored  like  back,  lower  tail  with  broad  mesial  stripe 
of  clear,  rusty  ochre. 

The  dorsal  hairs  are  black-based  and  black-tipped,  with  a  sub- 
terminal  ring  of  ochre,  as  are  also  those  of  the  upper  head.  On  the 
sides  the  hairs  are  black  at  base  with  long  ochre  tips,  and  on  the 
limbs  and  feet  and  sides  of  neck  the  ochre  almost  obscures  (exter- 
nally) the  darker  basal  color.  The  tawny  white  hairs  of  lips,  chin, 
throat,  breast,  abdomen  and  inner  legs  are  unicolor  to  their  bases. 
The  region  just  above  and  below  eyes  is  of  the  same  color.  The 
whiskers  reach  to  tip  of  recumbent  ears  and  are  sparse  and  black. 

The  hairs  of  upper  tail  are  ochre  and  black,  ringed  by  four  to  six 
alternating  zones  of  equal  width,  the  basal  one  being  ochre,  the 
minute  terminal  one  black.  The  lower  mesial  tail  hairs  appear  to 
be  u  inform  rusty  odite,  but  a  glat^s  rev  en  is  a  narrow,  sub  terminal 
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processes),  12 ;  breadth  between  auditory  meatus  (lower  border), 
15 ;  greatest  length  of  mandible,  22 ;  greatest  breadth  of  mandible, 
14. 

One  specimen,  a  skin  of  an  old  female,  with  skull,  in  good  condi- 
tion, represents  this  distinctly  marked  little  squirrel.  So  far  as  I 
am  able  to  distinguish,  it  differs  in  size,  color  and  cranial  characters 
from  any  described  species.  Its  relationships  are  with  S.  cepapi, 
but  its  smaller  size,  light  color  and  high,  narrow,  brain  case,  with 
long  compressed  zygomse,  separate  them. 

On  the  accompanying  label  the  specimen  is  stated  to  have  been 
"shot  in  the  thick  jungle  on  River  Ganana.     Was  accompanied  by 

4  young  ones."     The  well-developed  teats,  2  pectoral,  2  abdominal, 

5  inguinal,  show  evidence  of  recent  nursing. 

US.  Xerni  mtilns  (Cretzsch.).     Abyssinian  Spiny  Squirrel. 

Three  adult  skins,  with  skulls,  from  Hargesa,  taken  between  the 
17th  and  28th  days  of  July,  1894,  are  very  similar  in  their  colors, 
being  tawny  ferruginous,  lined  with  black  on  crown  and  along  mid- 
dle back.  The  rostrum,  sides  of  body  and  outer  sides  of  limbs  are  a 
peculiar  fleshy  cinnamon,  each  hair  being  white  tipped.  Underparts 
white,  with  tawny  cast  due  to  exposed  skin.  Hind  feet  whitish 
above.  Tail,  above  faded  rusty,  below  brownish  black  with  faded 
border.  Hairs  worn  and  ragged,  with  new,  brown-black,  white- 
tip{ied  hairs  sprouting  beneath  the  old,  but  no  evidences  of  molt  on 
body. 

In  another  specimen  (Ad.  9  ,  No.  3,806),  taken  August  29,  1894, 
at  Shebeli,  the  cinnamon  of  sides  is  almost  obscured  by  the  white 
hair  tips,  the  back  is  clear,  black-grizzled  fawn  and  the  hind  head  and 
limbs  like  sides.  The  tail  in  this  specimen  has  quite  recently 
molted  and  is  a  beautiful  black  above,  broadly  margined  and  tipped 
with  glistening  white.  Below  there  is  a  mesial  stripe  of  fleshy 
brown  bordered  with  black  and  the  latter  is  fringed  with  white,  as 
above. 

In  a  very  old  male,  taken  March  23, 1895,  the  back  and  hind 
head  are  much  blacker,  and  the  forehead,  sides  and  limbs  nearly 
chestnut-red  ;  the  whisker  patch,  throat  and  sides  of  head,  neck  and 
a  narrow  lateral  marginal  line,  fulvous.  The  tail  is  in  the  molt  to 
the  black  and  white  pelage  and  the  old  pelage  is  much  darker 
(brown-black)  than  in  the  other  specimens  and  lacks  any  sign  of 
the  mesial  band. 
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followed  by  a  similar  length  of  white,  then  a  rauch  longer  subter- 
minal  one  of  black,  the  tip  being  white.  The  same  style  of  pelt  and 
coloration  is  found  on  the  sides,  tail,  belly  and  legs,  except  that  the 
bristling  hairs  become  fewer,  almost  disappearing  on  the  shoulders 
and  sides  of  neck  and  becoming  obsolete  on  the  underparts.  The 
tail  is  unicolor,  except  a  short  white  tip.  There  is  a  well-defined 
occipital  band  of  black  between  the  anterior  bases  of  ears,  forming 
a  V-shaped  extension  into  the  middle  of  the  white  crown  patch  and 
connecting  across  the  anterior  base  of  ear  with  the  black  area  of 
cheeks,  nose,  lower  head  and  supraorbital  stripe.  There  is  a  faint 
isolated  patch  of  white  half  way  up  between  the  eye  and  the  mouth, 
and  a  conspicuous  patch  of  the  same  in  front  of  and  below  each  ear. 
The  feet  are  sparsely  clothed  with  coarse,  black  hair,  becoming 
bristly  on  the  toes  and  exceeding  them  in  length.  The  whiskers 
reach  almost  to  shoulders  and  are  wholly  jet-black.  The  backs  of 
ears  are  very  sparsely  clothed  with  short  brownish  and  white  hairs, 
but  their  margins  and  inner  surfaces  are  thickly  set  with  bristly 
white  hairs,  3  to  5  mm.  long.  The  lateral  band  of  short  spinuous 
hairs,  which  divides  the  dorsal  from  the  costal  mane  areas,  begins 
broadly  and  sharply  at  the  base  of  the  neck  on  a  line  with  the  ear, 
and  terminates  indefinitely  near  the  sacrum  in  a  slender  point  of 
hairs.  The  larger  of  the  hairs  measure  about  20  mm.  long  and  are 
olivaceous  brown,  becoming  rusty  near  the  tips,  with  whitish  sub- 
terminal  ring  and  minute  black  tip.  The  median  abdominal  and 
pectoral  areas  are  blacker  than  the  sides. 

Measurements  (of  body,  taken  in  flesh  before  skinning,  by  the 
collector) — Total  length,  380  mm  ;  tail  vertebrae,  140 ;  hind  foot  40 ; 
ear  (from  crown,  dry  skin),  12.5. 

Skull — Total  length,  52 ;  basilar  length  (of  Hensel),  46 ;  greatest 
breadth,  31;  interorbital  constriction,  10;  length  of  nasals,  16; 
greatest  breadth  (anterior)  of  nasals,  6.8  ;  basal  breadth  of  nasals, 
5 ;  length  of  upper  molar  series  (alveolar),  12.2  ;  length  of  mandi- 
ble, 34;  breadth  of  mandible,  15.2. 

A  fine  skin  of  a  male,  with  perfect  skull,  forms  one  of  the  most 
valuable  treasures  in  Dr.  Smith's  collection.  It  was  taken  at  Sheikh 
Husein,  September  30,  1894,  and  is  now  mounted  and  deposited  in 
the  Museum  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
The  skull  forms  a  separate  presentation  (No.  3,803)  in  the  Acad- 
emy's collection. 
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According  to  Giglioli,"  there  were  only  four  specimens  of  Lophio- 
viys  known  to  have  been  taken,  up  to  1881 : 

1.  Skin,  skeleton  and  viscera  (Aden,  1866).     Type  in  Paris  Mu- 
seum. 

2.  Skull  (Manian,  1867).     Type  of  Phradomys  cdhiopieusFeten^ 
in  Berlin  Museum. 

3.  Mounted  skin  and  skeleton  (Keren,  Bogos  1870).     In  the  Ge- 
noa Civic  Museum. 

4.  HkiiJ  and  skul!  (Erkatijd  near  Suakin,  1881).     In  the  Flor- 
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at  the  upper  anterior  base  of  ear.  There  is  a  large  white  spot  25 
mm.  long  and  10  mm.  wide  reaching  around  lower  base  of  ear  to 
angle  of  jaw,  and  the  ears  are  broadly  tipped  and  fringed  with 
white ;  both  these  characters  not  being  shown  in  Milne-Edwards 
plate  of  imhausi. 

Cranially,  the  Smith  specimen  differs  specifically  in  its  narrow 
interorbital  width,  the  less  produced  expansion  of  the  occipital  re- 
gion beyond  posterior  line  of  the  interparietal  and  the  almost  com- 
plete suppression  of  the  forward  extension  of  the  squamosal.  In  the 
type  of  imhausi  this  bone  forms  an  exterior  rectangular  keystone 
about  3  mm.  square,  at  the  junction  of  the  frontal,  parietal  and 
jugal  bones,  distinctly  separating  the  superior  wing  of  the  jugal 
from  contact  with  the  lateral  wing  (postorbital  process)  of  the 
frontal ;  in  the  Smith  example  these  bones  touch  each  other,  being 
only  separated  anteriorly  by  a  slender,  irregular  extrusion  of  the 
squamosal  i  mm.  wide  and  2  mm.  long. 

The  dentition  of  sinithi,  making  allowance  for  the  difference  in 
age,  appears  to  be  almost  identical  with  Edwards*  figures"  of  imhausiy 
except  that  the  posterior  upper  molar  lies  wholly  outside  the  median 
longitudinal  axis  of  the  anterior  molars.  In  the  latter  the  nasals 
are  broader  posteriorly  than  anteriorly,  these  proportions  being  re- 
versed in  smithi.  In  imhausi  the  postpalatal  notch  is  opposite  ante- 
rior base  of  posterior  molar  ;  in  smithi  it  only  reaches  the  middle  of 
that  tooth.  The  paroccipital  processes  in  smithi  are  directed  forward 
against  the  audital  bullae ;  in  imhausi  they  are  directed  backward 
and  separated  from  the  bullae  by  a  distinct  space.  The  mandible  of 
smithi,  while  exactly  the  same  length  as  that  of  imhausi,  is  very 
much  more  slender,  the  greatest  breadth  of  the  latter  being  4  mm. 
greater.  The  three  recorded  specimens"  all  came  from  a  tract  on  the 
Red  Sea  north  of  the  15th  parallel ;  smithi  was  taken  on  a  mount- 
ain 5,000  feet  high,  in  the  Indian  Ocean-drainage  about  700  miles 
southeast  of  the  most  southern  recorded  locality  of  an  imhauM  spe- 
cimen. 

For  an  account  of  the  capture  of  the  specimen  and  of  the  nature 
of  its  habitat,  the  reader  is  referred  to  Dr.  Smith's  narrative. 
88.  Acomys  spinosissimns  Peters.    Peters'  Aoomys. 

A  series  of  Spiny  mice,  taken  between  the  12th  of  March  and  the 
17th  of  April,  1895,  and  preserved  in  alcohol,  seem  to  correspond 

^  Milne  Edwards*  type  was  purchased  alive  at  Aden.  Its  locality  was  ap- 
parently near  that  of  the  others,  as  they  are  regarded  as  the  same  species. 
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most  closely  to  spinosissimus.  One  specimen  (No.  3,872),  a  young 
adult  male,  resembles  Peters'  figure/*  except  that  it  wholly  lacks 
any  rufous  tinge  on  the  uniformly  olive-black  upper  pelage.  The 
skull  of  this  specimen  is  so  like  that  of  several  others  taken  about 
the  same  time  that  I  am  induced  to  consider  them  the  same  species. 
Two  very  old  adulte  (Nos.  3,868,  3,873),  ^  and  ?  ,  are  blackish- 
chestnut  on  back  and  upper  head,  and  bright  rusty  cinnamon  along 
the  sides,  the  under  parts  and  feet  white.  The  total  length  of  the 
old  male  is  195  mm. ;  length  of  the  tail,  93 ;  of  hind  foot,  17.  The 
length  of  the  skull  is  29  mm.,  while  that  of  the  dark  specimen  (/.  e.) 
is  2  mm.  shorter.  Two  other  hardly  adult  specimens  (Nos.  3,863, 
3,864)  are  somewhat  intermediate  in  color  between  the  dark  and 
light  examples,  with  which  their  cranial  characters  affiliate  them. 
Their  bellies  and  feet,  however,  are  as  white  as  in  the  old  adults. 

Briefly  stated,  this  series,  if  representing  one  species,  as  I  am  in- 
clined to  think  it  may,  indicates  an  animal,  which  in  the  old  adult 
stage,  is  much  redder  above  and  whiter  below  than  Peters's  descrip- 
tion of  spinosissirnvs,  which  corresponds  with  the  more  immature 
forms.  It  is  possible  that  the  dark  specimen  only  is  referable  to 
Peters's  species  and  the  others  to  some  undescribed  form. 

The  adult  female  contained  three  large  embryos.  As  the  animal 
grows  older  the  tubercles  on  the  feet  become  more  prominent  and 
interspersed  with  granulations.  The  two  specimens  from  Finik 
near  Webi  Shebeli  (Nos.  3,877,  3,878)  are  not  different  from  the 
other  rusty  specimens.     The  young  one  is  pale  fawn  and  seems  to 
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No.  3,872  ^,  Argasa, April  17, 1896. 

No.  3,873  ^,  Aimola, March  14, 1895. 

No.  3,877  Juv.  Finik, December  14,  1894. 

No.  3,878  9  ,  Finik, December  14, 1894. 

S9.  Aoomys  sp.  ? 

A  male  specimen,  (No.  3,862),  the  only  one  of  this  genus  from 
Sheikh  Husein,  is  lighter  colored  than  any  of  the  foregoing  listed 
under  spinosisaimus,  and  the  tail  is  not  longer  than  the  body.  The 
ears  are  much  larger  than  in  any  Acomys  I  have  examined.  The 
skull  differs  in  the  great  width  of  the  audital  bullas  and  the  abrupt 
compression  of  the  jugal  at  its  squamosal  insertion. 

The  total  length  of  this  mouse  is  160  mm. ;  the  tail,  60  ;  the  hind 
foot,  16.5 ;  the  ear  from  crown,  11. 
30.  Aoomys  wilsoni  Thos.    Short-tailed  Spiny  Mouse. 

A  spirit  specimen  of  an  old  male,  (No.  3,861),  corresponds  so  ex- 
actly with  Oldfield  Thomas's  description"  of  wilsoni  as  to  leave  no 
doubt  of  its  identity.  The  tail  is  only  47  mm.  long  ;  the  body,  182 ; 
the  hind  foot,  13.  The  skull  is  24.5  mm.  long  by  11.2  in  breadth. 
The  coronoid  process  is  well  developed  as  compared  with  the  other 
Acomya  in  the  collection. 

This  specimen  was  taken  at  Burga  Camp,  Amara. 
31    Steatomys  parvus  sp.  nov.    Lesser  Fat  Mouse. 

Type,  No.  3,879,  ad.  9  ;  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith, 
July  14,  1895,  at  Rusia,  Lake  Rudolf,  Africa. 

Description — Size  small,  tail  short  and  slender,  less  than  one-third 
the  length  of  head  and  body.  Colors  similar  to  Steatomys  pratensis 
Peters  (=&  edxdis  Ptrs.). 

Above,  uniform  tawny  brown,  lined  with  black,  slightly  darker 
on  back  and  hind  head  ;  sides  more  tawny.  Underparts,  including 
feet,  uniform  soiled  white.  Upper  and  lower  tail,  colored  like  cor- 
responding parts  of  body.     A  white  spot  at  base  of  ear. 

Measurements — Total  length,  107  mm.;  tail  vertebrae,  33 ;  hind 
foot,  13  ;  ear,  from  crown,  8. 

Skull— Total  length,  20  mm;  basilar  length  (of  Hensel)  17; 
greatest  breadth,  11 ;  interorbital  constriction,  3.4  ;  length  of  nasals, 
7.8;  length  of  upper  molar  series,  3.2  ;  length  of  mandible,  11.3  ; 
breadth  of  mandible,  6.6. 

"Ann.  Mag.  N.  Hist.,  1892,  p.  22. 
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Only  one  specimen  of  this  genus  is  in  the  collection.  It  is  an 
adult  female  with  teeth  well  worn  and  showing  plainly  three  pairs 
of  teats,  pectoral,  abdominal  and  inguinal. 

The  specimen  is  in  spirit.  It  differs  decidedly  from  S.  pratensU 
and  S.  krebsi,  as  figured  and  described  in  Peters'  work  on  the 
mammals  of  Mozambique,  in  its  diminutive  size.  Its  tail  is  also 
relatively  much  shorter  and  the  ears  smaller  than  in  either  of  these 
species.  Its  colors  resemble  those  given  in  Peters'  plate  (/.  c)  of 
*'  edulis"  but  lack  the  fawn  tint  of  that  species. 
82.  Mas  barbarus  L.    Greater  Striped  Mouse. 

Six  specimens,  all  in  alcohol,  except  an  adult  female,  are  in  the 
collection  of  the  Academy  of  Natural  Sciences  of  Philadelphia. 
They  may  be  tabulated  as  follows: 

No.  3,846  Ad.    ? ,  Dumbola  Kalta,  .    .    April  20,  1895. 

No.  3,913  Juv.  ^,  LakeAbaya,    .    .    .  May  10,1895. 

No.  3,914  Juv.        Higo, April  8, 1895. 

No.  3,915  Juv.        Higo, April   8,  1895. 

No.  3,916  Juv.         Higo, April  8, 1895. 

No.  3,817  Juv.         Higo, April  8,  1895. 

88.  Mas  miorodon  Peters  ? 

One  specimen,  (No.  3,908),  a  female,  taken  April  24, 1895,  agrees 
very  well  with  the  figures  of  Peters'  types,  and  the  measurements 
also  coincide  very  closely  with  his.  The  tail  is  unicolor,  naked, 
shiny  brown,  tessellated  with  geometrically  arranged  scales.  The 
belly  and  feet  are  whitish,  the  lateral  stripe  fulvous,  the  back  dark. 
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No.  3,851  9  , November  7, 1894. 

No.  3,883  Jiiv.  9 

No.  3,892  Juv.  9 November  1, 1894. 

No.  3,893  Juv.  9 , November  1,  1894. 

No.  3,906  ^, 

No.  3,908  9  , 

Pseudooonomys  Subgen.  nov.    Type  Mutt  proconodon  (infra). 

Subgeneric  charactergi.  Alveolar  length  of  anterior  upper  molar 
nearly  thrice  the  greatest  width  of  tooth.  The  two  posterior  sets  of 
transverse  tubercles  of  this  tooth  as  iu  the  genus  Mm,  but  the  ante- 
rior base  of  the  median  anterior  cusp  is  remarkably  produced  for- 
ward one-third  the  whole  length  of  the  tooth,  and  terminates  ante- 
riorly just  above  the  descending  tooth  root  in  a  false,  rounded  tuber- 
cular cone,  which  lies  so  far  below  the  grinding  plane  of  the  molars 
as  never  (?)  to  become  functional. 
86.  Mas  (Psendooonomys)  prooonodon  sp.  nov.    False-cusp  Mouse. 

Type,  No.  3,880,  ad.  9  ;  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Collected  by  Dr.  A.Donaldson  Smith  at 
Sheikh  Husein,  Western  Somaliland,  Africa,  October  13,  1894. 

Description — Size  small,  tail  minutely  and  sparsely  haired,  as 
long  as  body  without  head,  unicolor,  very  slender  and  finely  annula- 
ted.  Pelage  fine,  silky,  tricolor,  mouse  brown  above,  ochraceous- 
fawn  along  sides,  beneath  white.  Anterior  soles  of  feet  thickly  set 
with  granulated  points,  the  hind  foot  with  two  anterior,  two  median 
and  two  posterior  tubercles,  the  fore  foot  with  three  anterior  and  twa 
posterior  tubercles.     Ears  very  small  and  rounded. 

Color  above,  including  head  and  tail,  almost  exactly  as  in  Mu9 
museulnSf  the  sides  slightly  tinged  with  fawn.  A  well  defined  red- 
dish-fawn stripe  along  sides,  from  shoulder  to  hip-joint,  distinctly 
separates  the  color  of  back  from  the  pure  white  of  belly.  Whole  of 
under  side,  including  upper  lips,  pure  clear  white  to  the  bases  of  the 
hairs.  Feet  whitish-brown  ;  soles  naked  to  heel.  Mammse,  2  pec- 
toral, 2  axillary,  2  abdominal,  2  inguinal.  Skull  characters  as- 
above  defined  for  the  subgenus. 

Measurements — Total  length,  128  mm. ;  tail  vertebrse,  56 ;  hind 
foot,  16  ;  ear,  from  crown,  6. 

Skull— Total  length,  22;  basilar  length,  19;  greatest  width,  11  ; 
intcrorbital  constriction,  4 ;  nasal  length,  8.8 ;  alveolar  length  of 
upper  molar  series,  4.2  ;  length  of  mandible,  13 ;  greatest  width  of 
mandible,  6.4. 

35 
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One  specimen  in  alcohol  represents  this  distinctly  marked  species. 
Should  it  prove  that  its  peculiar  tooth  pattern  is  shared  by  some 
previously  named  but  imperfectly  described  species,  the  propriety 
of  its  subgeneric  (if  not  generic)  value  certainly  justifies  the  possible 
synonym.  The  specimen  is  an  old  adult  with  the  teeth  well  worn, 
but  not  enough  so  to  destroy  the  pattern  of  tuberculation  exhibited 
by  earlier  maturity. 

87.  Mas  minutoidei  Smith.    Smith's  Leuer  Mouse. 

I  follow  Oldfield  Thomas"  in  applying  Smith's  earlier  name  to  a 
small,  fawn  colored  mouse  which  corresponds  to  Peters'  admirable 
figures  of  Mu8  minimus  in  his  Mammalia  of  Mozambique. 

Specimens  (in  alcohol) : 

No.  3,910  Juv.  ?  ,  Sogida  Volcano,    .    .  April     7, 1895. 
No.  3,911  Juv.  ^ ,  Sogida  Volcano,    .    .  April     7,1896. 
No.  3,912  Ad.    ^ ,  Jire,  Sakuyu,  .    .    .    .  March  20,  1895. 
38.  Mu8  mahomet  sp.  nov.    Sheik  Mahomet  Mouse. 

Type,  No.  3,881,  ad.  ^  ;  collection  of  the  Academy  of  Natural 
Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith  at 
Sheikh  Mahomet,  Western  Soraaliland,  Africa,  Nov.  (?),  1895. 

Description — Size  small,  slightly  larger  than  Mus  minutoidea  (/.  c). 
Tail  well  haired,  slender,  nearly  equal  to  length  of  head  and  body. 
Ears  small,  rounded  and  thickly  haired  ;  pelage  dense,  slightly  his- 
pid, tricolor. 

Color  above,  dark,  black-brown,  becoming  dark  fulvous  brown  on 
sides  and  lower  cheeks.     Lower  parts  grayish- white,  tinged  with 
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Skull — ^Total  length,  19.3  mm. ;  greatest  breadth,  9.8 ;  interorbital 
constriction,  3 ;  length  of  nasals,  7.2 ;  length  of  mandible,  11.5 ; 
width  of  mandible,  5.7. 

Two  specimens  of  this  minute  mouse,  both  males,  taken  at  Sheikh 
Mahomet,  appear  to  beundescribed.  In  some  respects  they  resem- 
ble the  characters  given  by  Riippell  for  Mus  imberbiSf  but  they 
are  much  smaller  with  relatively  longer  tails  and  have  well  devel- 
oi>ed  whiskers. 

The  so  called  whiskerless  character  of  Ruppell's  animal  appears 
to  me  to  be  an  anomaly  due  to  abnormal  rather  than  natural  cir- 
cumstances. In  any  event,  this  question  in  no  wise  affects  the 
status  of  the  mouse  which  owes  to  an  accident  of  birth  and  locality, 
rather  than  to  its  possession  of  whiskers,  the  august  specific  name 
which  I  have  imposed  upon  it. 

39.  1  Mas  arborarius  Peters.    Long-tailed  Wood  Mouse. 

Two  specimens,  both  females,  (No.  3,847,  ad.  skin  and  skull ;  No. 
3,890,  juv.  in  alcohol),  from  River  Darde,  September  12, 1894,  are 
of  interest. 

Mr.  Oldfield  Thomas  considers"  M.  arborarius  of  Peters  synony- 
mous with  M.  dolichurus.  If  this  is  the  case,  the  River  Darde  mice  are 
perhaps,  a  good  subspecies  characterized  by  the  excessively  long  tail 
and  smaller  size.  In  our  oldest  specimen  (No.  3,847),  with  molars 
more  worn  than  in  the  adult  type  skull  of  arborarius  figured  by 
Peters,"  the  skull  is  markedly  smaller  and  shallower. 

After  examining  their  descriptions  it  seems  to  me  that  Peters  has 
plainly  set  forth  good  distinctions  between  his  arborarius  and 
Smuts'  dolichurus.  The  most  marked  character  of  arborarius  is 
the  pure  white  feet  and  belly,  which  in  dolichurus  are  fulvous.  The 
absence  of  a  preocular  spot  in  arborarius  is  also  to  be  considered. 
In  these  respects  the  Smith  specimens  resemble  arboraritts.  The 
feet  and  under  parts  are  immaculate  white  to  the  roots  of  the  hairs. 

In  the  adult,  the  total  length  is  100  mm.,  that  of  the  tail  vertebrae 
being  150  mm.  In  the  younger  one,  contrary  to  the  general  rule 
in  young  murines,  the  proportional  size  of  tail  to  head  and  body  is 
even  greater  than  in  the  adult,  the  former  being  122  mm.  long  and 
the  latter  76  mm. 

In  the  type  of  dolichurus  the  length  of  head  and  body  is  125  mm. 
and  the  tail  145  mm.     In  arborarius  the  head  and  body  of  the  female 

"P.  Z.  S.,  1891,  p.  186. 

"Beise  n.  Mossam.,  1852,  pi.  XXXV,  fig.  7. 
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is  giveD  by  Peters  as  120  mm.,  of  the  tail,  160  mm.  These  figures, 
combined  with  the  color  differences,  convince  me  of  the  propriety  of 
separating  arhorarius  from  dolichurus,  and  at  the  same  time  class- 
ing the  River  Darde  specimens  with  the  former  species.  The  char- 
acter of  the  tail  in  the  alcoholic  specimen  seems  to  indicate  clearly 
its  use  as  a  prehensile  organ. 

40.  Lophuromys  sikapusi  (Temm.).    Sikapusi  Rat. 

Making  allowance  for  the  change  of  color  likely  to  occur  in  spirit 
specimens,  there  is  no  doubt  that  two  hispid  rats  taken  by  Dr. 
Smith  at  Sheikh  Mahomet  are  specifically  the  same  as  the  animal 
minutely  described  by  Peters"  as  LasiomyH  afer. 

The  upper  pelage  of  No.  3,909,  a  very  old  female,  is  like  that  of 
the  younger  one  (No.  3,894,  9  ),  a  grizzled,  black,  reddish-brown, 
the  under  parts  light  ochraceous  sharply  defined  against  dark  color 
of  sides.  The  tail  of  the  older  specimen  is  wanting ;  in  the  other 
one  it  is  deep  black  above  and  rusty  below.  The  basal  half  of  up- 
per pelage  is  colored  like  belly,  the  belly  hairs  being  unicolor.  The 
older  specimen  is  very  large,  the  head  and  body  being  130  mm.  long. 

The  skull,  compared  with  Peters'  illustration  (Z.  c),  differs  in  the 
shape  of  the  pterygoid  fossa  which,  in  our  examples,  is  widest  at  the 
postpalatal  notch  and  contracts  at  the  pterygoid  processes,  widening 
again  in  a  vase-shaped  outline  as  viewed  from  above. 

The  semi-spinous  character  of  the  pelage  in  this  species  is  inter- 
mediate between  that  of  Mus  and  Acomys. 

41.  Oolunda  reiokardi  (Noack).    Reichard's  Bush  Rat. 
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Specimens :  Nos.  3,820,  3,821, 3,822, 3,823, 3,824, 3,825, 3,920 :  = 
5^8,2  9  8. 

42.  Dendromys  mesomelas  (Brants).     Long-tailed  Tree  Moase. 

Three  Dendromys,  all  apparently  taken  at  Sheikh  Mahomet,  were 
presented  to  the  Academy  of  Natural  Sciences  of  Philadelphia  by 
Dr.  Smith.  Two  of  these,  a  half-grown  young  (No.  3,876)  and 
an  adult  male  (No.  3,874),  are  in  spirits;  the  third,  an  adult 
male  (No.  3,853),  is  a  finely  prepared  skin  with  skull,  and  field  meas- 
urements taken  by  the  collector.  The  two  adults  correspond  so  ex- 
actly with  Smith's  beautiful  plate'*  of  D,  typicus,  in  both  color 
and  dimensions,  I  am  unable  to  note  any  differences  of  even  sub- 
specific  value.  The  fact  that  typicus  is  a  South  African  species 
would  lead  to  the  supposition  that  the  Galla  animal  differed  there- 
from. In  the  absence  of  specimens  for  comparison,  these  will  be 
classed  under  mesomelas^  Wagner,  Heuglin  and  Trouessart  agreeing 
that  typicus  is  a  synonym  of  that  species.  Matschie"  names  the 
long- tailed  Dendromys  of  East  Africa  D.pumilio  Wagner,  quoting 
"  Munch,  gel.  Am,,  XII,  1820,  p.  437."  I  am  unable  to  find  this 
publication,  but  would  suppose  some  mistake,  as  Wagner  states 
three  times  in  his  description  of  pumilio  in  Weigmann's  Archiv.fur 
Naturgeschichiey  1841,  p.  135,  that  it  is  a  "new  species,"  no  refer- 
ence being  made  to  a  previous  description.  The  chief  distinction 
between  pumilio  and  mesomelas  (if  any,  Trouessart  and  Heuglin 
considering  them  the  same)  is  the  absence  of  the  dark  dorsal  stripe 
in  the  former. 

From  D.  mystacalis  Heugl.,"  of  Abyssinia,  the  Sheikh  Mahomet 
specimens  are  distinguished  by  greater  size,  relatively  longer  and 
less  hairy  tail  and  the  presence  of  the  dark  dorsal  stripe. 

In  No.  3,853  (Z.c.)  the  total  length  is  177  mm.;  tail,  100;  hind 
foot,  21.  In  No.  3,874  these  measurements  are  respectively  163,  92 
and  22  ;  the  ear  from  crown  is  11.5. 

48.  Dendromys  sp. 

A  young  spirit  specimen  (No.  3,876),  whose  skull  shows  it  to  be 
about  two-thirds  grown,  differs  so  markedly  in  the  black  color  of 
the  ears  and  orbital  region  and  the  white  spot  at  the  bases  of  ears 
and  the  tail  being  only  equal  to  the  head  and  body  in  length,  that 
there  is  little  doubt  of  its  belonging  to  a  different  species  from  the 

"  Illust.  Zool.  S.  Afr.,  1849,  pi.  34,  fig.  1. 

«  Die  Saug.  Ost  Afr.,  1895.  p.  49. 

«  Nov.  Act.  Acad.  Cses.  Leop.,  1863  (Sept.  1862),  p.  5. 
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lottgiomg.    Ite  dmte,  Xorember  12,  18S4,  vould  «bov  it  to  ^re 
beeo  laken  at  Sheikh  ^lahomec 
%!.  8«r¥il2m*Fp.? 

Two  exmmplei  TXo.  3,858, 3,929, ,  both  females  of  ourij  matarir. 
the  ft^rmer  taken  on  the  roate  to,  azMi  the  latter  ml.  Lake  Rod. .:. 
come  nearer  G.  9ehUg€li  than  no  G.  h^^lmi  or  (?.  £nieo7«<<^.  wsz 
which  thev  abo  seem  cloeelv  allied.  Thej  are  darker  aa<i  sc&I^ 
than  kucogader,  and  have  much  larfer  audita!  bulla?  than  ^J%nu 

A.  Smith  cooEiders  G.  airr  of  Gray  a  fjnonTm  of  G.  teklt^iu   Ia 
this  o.nDectioo  1  mar  remark  that  the  aboTe  fpecunefis  ei>rr&>ad 
aliuix^t  exactly  to  Smith's  plate  ^v^\.  ^   of  a/rr  in  the  lUtutr^sriifS^ 
W  (A^  ZfMjk'Qy  of  South  A/rim. 
%».  8«r%iUmt    ff.  Dor^. 

So  desperately  iDTolTed  i§  the  DomenclatDre  and  clju&ificati>jo  .-f 
the  uumerou?  African  member?  of  this  gecoB,  I  hesitate  to  imri««e  t 
uame  v^n  what  apf«ar«  to  me  an  andeflmbed  form,  Xo.  3,^7.  A'i. 
^  ,  ti\»m  Harge^a,  taken  July  1?.  1*94.  While  membling,  in  ces>- 
ernl  cbaraclere  of  skull  and  skin,  Peter*'  ■f^ieii'pastrr,  it  is  eweniiallj 
did^rent  from  any  Gfrbillue  I  have  examined,  in  the  entire  absence 
of  the  pi.iS'ierior  cusjp  of  m  S.  that  iioCh  conaidng  merely  of  the 
normal  semicircular  Ix.p  with  arterior  curre  and  single  }»usterior 
orenation.  The  ix»:h  is  not  n.uch  worn,  so  that  any  trace  of  the 
|v\>lerior  cusp  would  he  easily  dislicgaished,  neither  is  there  the 
fainit^t  indication  cf  it  a:  the  ha«e  of  the  tooth,  the  posterior  ciena- 
lion  nearly  reacLinz  the  alreolus. 

Ibf  j|i«i^itfc—i  |»  A  4jj  ^^is  ^  lii^  npfet  liady  colors  are  a  muK 
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46.  Oerbilluf  sp.? 

Three  young  specimens  (Nos.  3,854,  3,855, 3,928),  two  in  skins  anci 
one  in  alcohol,  all  taken  at  Sheikh  Husein,  October  12,  1894.  I  am> 
unable  to  even  conjecture  about,  except  to  say  they  differ  specifically 
from  any  others  in  the  collection. 

They  are  about  two-thirds  grown  ;  the  tail  is  just  equal  to  head 
and  body  in  length,  and  the  size  of  skull  and  hind  foot  would  indi* 
cate  a  species  smaller  than  lencogaster.  This  species  is  remarkable 
for  the  blackness  of  the  ears,  back,  rump,  upper  tail  and  soles  of  the 
feet.  The  upper  ground  color  is  brownish-fawn  fading  to  purer 
fawn  on  the  sides.     The  underside  and  feet  are  clear  white. 

No.  3,855  measures  180  mm.  in  length;  tail,  90;  hind  foot,  30. 
The  skull  is  27  mm.  long. 

47.  Oerbillns  pnlvinatus  sp.  nov.    Cushioned  Gerbillus. 

Type,  No.  3,930,  ad.  $  ;  collection  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia.  Collected  by  Dr.  A.  Donaldson  Smith  at 
Kusia,  Lake  Rudolf,  Africa,  August  5,  1895. 

Description — Size  medium,  tail  with  pencil  nearly  li  timea 
length  of  head  and  body.  Soles  and  toes  of  fore  and  hind  feet  cush- 
ioned throughout  with  hairs  like  those  of  the  upper  surfaces  of  the 
feet. 

Color  (from  type  alcoholic  specimen)  above,  from  hind  nose  to 
tail,  fawn,  sparingly  lined  with  black  tipped  hairs,  much  blacker 
across  hind  rump  and  thighs.  Upper  tail  fawn,  becoming  blackish- 
brown  toward  penicillate  tip,  the  underside  white  almost  to  tip. 
Hind  feet,  including  lower  portion  of  hind  leg,  white;  forelegs  and 
feet,  lower  parts,  including  sides,  lower  cheeks,  upper  lips,  to  eyes^ 
nose,  hinder  bases  of  ears,  superciliary  stripes  and  spots  between  eyes 
and  ears,  white,  the  white  greatly  encroaching  on  the  paler  fawn  of 
upper  sides  and  lower  outer  half  of  hams.  Ears  fully  and  coarsely 
haired  on  outer  surface  with  golden  fawn  anteriorly,  becoming 
darker  on  the  hinder  parts. 

Skull  (teeth  worn,  3  anterior  cusps  of  m-  1  yet  distinct)  ;  first  sec- 
tion of  m-  1  consisting  of  a  single  rounded  oval  cusp,  without  fold  or 
division  and  distinct  from  its  neighbor ;  second  (median)  transverse 
section  of  same  tooth  consisting  of  two  distinct  circular  cusps  of  equal 
size;  third  (posterior)  section  of  same  is  a  single  elliptic  transverse 
cusp  forming  the  widest  portion  of  the  tooth.  Audital  bullae  large, 
tumid,  widely  separated  from  the  slender  basi-occipital.  Incisive 
foramina  not  reaching  anterior  plane  of  molars. 
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Measurementa — ToUl  length,  234  mm. ;  Uil  Tertebne.  135  ;  hind 
foot,  26.5 ;  ear,  from  crown,  10. 

Skuil^ToUl  length.  30.6  mm.;  basilar  length,  25;  greatol 
width,  16  ;  in terorbital  constriction,  6;  length  of  naeala,  12;  length 
len^h  of  upper  molar  series,  4 ;  length  of  mandible,  16  ;  width  of 
mandible,  7.8. 

An  old  adult  male,  in  spirit,  which  I  have  made  the  trpe,  two 
immature  specimens,  male  and  female  (Nos.  3,926,  3,925)  also  in 
spirit,  and  another  immature  specimen,  a  skin  with  skull  (No.  3,856) 
fully  represent  a  species  which  was  collected  on  the  route  to  aod 
from  I^ke  Rudolf  between  June  2d  and  August  5, 1895.  The  more 
pallid  pelage  of  the  dry  skin  would  indicate  it  either  to  be  a  desert 
race  of  the  type  or  that  the  specimens  in  alcohol  of  same  age  hare 
become  darkened  by  their  immersion.  In  either  case  the  species  b 
lighter  c«>]ored  than  any  other  in  the  collection.  I  have  ventured 
iti  {reparation  because  of  the  remarkable  and  apparently  unique 
chara<rter  of  the  hairy-soled  feet.  This  is  quite  as  marked  in  the  old 
as  in  the  young.  These  sole  hairs  form  a  sort  of  cushion  on  and 
jui9t  behind  the  anterior  tubercuiated  part  of  the  hind  and  fore  feet, 
and  even  the  plantar  excrescence  of  the  heel  is  furnished  with  scat- 
tering bristling  hair«.  The  toes  are  almost  a^i  fully  haired  beneath 
aM  above.  The  character  of  the  tuberculation  of  m.  1,  as  above 
given,  is  also  strongly  diagnostic. 
48.  Oerbillas  mlMrrimaf  sp.  nor.    Little  Red  Qerbilliu. 

Type,  No.  3,927,  ad.  8  ;  collection  of  the  Academy  of  Natural  Sci- 
ences of  Philadelphia.     Collected  by  Dr.  A.  Donaldson  Smith  at 
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Anterior  cusp  of  m.  1  stroDglj  indented  by  an  enamel  fold  on  the 
anterior  inner  face  and  connected  by  a  continuous  enamel  wall  with 
inner  median  cusp  of  the  same  tooth.  Outer  median  cusp  of  m»  1 
isolated.  Inner  and  outer  cusps  of  transverse  sections  of  p>»  2  and 
™-  3  coalescent.  Single  anterior  and  median  pair  of  cusps  of  mTl 
forming  a  coalescent  trefoil. 

Measurements — Total  length  160  mm. ;  tail  vertebrae,  95 ;  hind 
foot,  20;  ear,  from  crown,  6. 

Skull — Total  length,  24  mm. ;  greatest  breadth,  12.6;  interorbital 
<x)nstriction,  4.5;  length  of  nasals,  9.8;  length  of  mandible,  12; 
with  of  mandible,  5. 

The  type  above  described,  is  in  alcohol  and  is  a  well-aged  individ- 
ual with  teeth  worn  half  way  to  the  cusp  bases.  Another  specimen 
•(No.  3,852)  a  dried  skin  with  skull,  taken  on  the  same  day  as  type 
is  an  adult,  hut  less  aged,  female.  It  differs  only  in  being  deep 
ochraceous  instead  of  being  reddish  above. 

Compared  with    G.  pmillua  Peters,"  to  which  it  appears  most 
nearly  allied,  the  type  of  smithi  is  distinguished  by  its  splendid  red 
color,  by  the  very  small  ear,  relatively  longer  tail  and  smaller  body. 
The  skull  is  of  the  same  length  as  that  of  the  type  of  pusillvs. 
49.  Otomys  irroratus  Brants.    Brants'  Otomys.  • 

A  young  specimen,  labeled  from  Sheikh  Mahomet,  was  brought 
back  in  alcohol.  It  is  a  female  and  apparently  about  two-thirds 
^rown.  It  is  light  brown,  darkly  grizzled  with  black,  the  tail  deep 
black  above,  its  underside  being  grayish.  The  hind  feet  are  black 
-with  brownish  hairs  along  the  outside  near  heel.  The  upper  incis- 
ors have  two  distinct  (median  and  inner)  anterior  grooves  and  a 
slightly  concave  flattening  of  the  convex  intervening  space.  The 
lower  incisors  present  one  deep  groove  dividing  the  face  of  the  tooth 
into  an  outer  third  and  an  inner  two-thirds ;  along  the  inner  edge 
of  the  tooth  face  is  a  faint  sulcus,  and  the  intervening  convexity  is 
faintly  flattened  medially.  Owing  to  the  immaturity  of  the  tooth 
these  sulcations  are  less  strongly  developed  than  would  ensue  with 
greater  age,  the  fainter  grooves  only  appearing  at  the  alveolar  sur- 
face. 
-60.  HeterooephaluB  glaber  Riipp.    Hairless  Mole  Rat. 

An  old  adult  female  (No.  3,923)  in  perfect  condition,  preserved 
in  alcohol,  is  included  in  the  exceptionally  fine  collection  of  small 

•♦Monatsb.  Acad.  Berl.,  1878,  p.  201. 
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rodents  brought  back  by  Dr.  Smith.  It  was  taken  at  Milmil,  Som- 
aliland,  July  24,  1894.  It  appears  to  be  the  third  recorded  specimen 
in  existence  and  the  second  belonging  to  the  type  species  of  this 
remarkable  genus.  Riippell's  type  of  glaber  came  from  Shoa  and 
was  described*^  in  1845.  It  now  exists  in  the  Senckenburg  Museum 
in  the  form  of  a  mounted  skin  with  the  skull  separate,  the  mandi- 
bles missing.  In  1885  £.  Lort  Phillips  sent  another  specimen  of 
Heterocephalua  inspirits  to  the  British  Museum  from  Central  Somali- 
land.  This  was  made  the  subject  of  a  communication  by  Mr.  Old  field 
Thomas  before  the  London  Zoological  Society,  and  in  the  Proceed- 
ings  of  that  Society^*  was  described  as  new  under  the  name  phillipsi, 
after  its  discoverer.  Subsequently  Mr.  Thomas  published"  a  more 
complete  account  and  description,  with  figures,  of  the  new  animals 
and  made  detailed  comparisons  with  glaber. 

It  was  with  no  small  curiosity  that,  after  having  a  photograph 
made  of  Dr.  Smith's  si)ecimen,  I  removed  the  skull  and  com- 
pared it  with  the  figures  of  Kiippell  and  Thomas.  Except  in  its 
greater  age  and  size  there  are  no  differences  between  the  animal 
from  Milmil  and  the  Shoa  type. 

The  color  of  the  skin  is  pale  ochraceous  with  a  fleshy  tinge,  be- 
coming f  ale  livid  on  the  upper  sides  of  head,  neck,  belly,  rump  and 
tail.  The  scattered  hairs  are  a  silvery,  transparent  white.  The 
underparts  are  somewhat  lighter  than  the  upper.  The  skin  of  head 
is  very  thick  and  tough,  more  so  for  example  than  that  of  the  oldest 
and  toughesjt  Mm  d&<mmamis  that  I  ever  di&secled.     The   inner 
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as  it  exists  in  life  and  with  the  skin  coloration  and  the  distribution 
of  the  pelage.*® 

The  skull  of  the  Milmil  animal  is  from  li  to  2  mm.  larger  in  its 
exterior  dimensions  than  that  of  the  type  of  glaber.  It  belongs  to  a 
much  older  animal,  and  on  this  account  the  differences  in  dimen- 
sions and  formation  of  the  teeth  are,  perhaps,  largely  attributable. 
Among  these  the  most  noticeable  are  found,  1st,  in  the  upper  incis- 
ors each  bearing  upon  their  inner  anterior  surfaces  a  distinct  shal- 
low sulcus,  bordered  on  the  inner  side  by  a  sharp  ridge  and  merging 
outwardly  into  the  convexity  of  the  lateral  two-thirds  of  the  face  of 
tooth.  Riippell  states  clearly  that  his  animal  had  unchanneled  in- 
cisors; Thomas  says  the  incisora  of  phillipsi  are  "somewhat  flattened 
and  bevelled  on  their  interior  halves,"  but  does  not  define  a  sulcus. 
The  upper  molars  of  the  specimen  in  the  Academy  of  Natural  Sciences 
of  Philadelphia  number  six,  as  in  glaber.  Unlike  those  figured  for 
glaber  their  crown  surfaces  are  of  unequal  dimensions,  m-  2  being 
one-third  larger  than  m-  1  and  m.  3  considerably  smaller  than  m.  1. 
In  the  two  first  upper  molars  the  crowns  have  worn  down  until  the 
enamel  folds  are  obliterated.  In  the  last,  which  evidently  erupted 
at  a  much  later  date  than  the  anterior  pair,  the  crown  shows  a  tri- 
foliate surface,  due  to  the  impinging  of  the  enamel  walls  of  the  lat- 
eral and  posterior  sides  of  the  tooth  nearly  to  its  center.  Of  the 
three  mandibular  molars,  mr2  and  m.  8  are  about  equal  in  size,m.  1 
being  about  half  as  large ;  the  latter  is  circular  in  outline  and  shows 
no  enamel  folding  ;  in  m7^  there  is  a  pretty  deep  indentation  on  the 
outer  wall  and  a  shallow  curve  of  the  inner  ;  in  m.  3  these  indenta- 
tions are  exaggerated,  nearly  equal,  and  nearly  divide  the  tooth  into 
two  sections,  the  anterior  section  being  rectangular,  the  posterior 
hemispherical  in  outline.  If  we  were  to  apply  the  standard  of  specific 
separation  generally  recognized  to-day  as  governing  the  classifica- 
tion of  rodents,  it  would  be  consistent,  perhaps,  to  make  the  third 
specimen  of  Heterocephalus  a  third  species  on  the  dental  characters 
above  defined,  and  on  similar  grounds  establish  a  new  genus  for  the 
light-molared  H,  phillipsi,  but  I  fully  agree  with  Mr.  Thomas 
that  the  known  individual  variations  in  other  species  of  the  Bath- 
yergince  are  quite  as  marked  as  any  yet  attributed  to  Heterocepha- 
lus,. 

*  A  plate  of  the  specimen  is  being  prepared  for  Dr.  Smith's  book  on  the 
Elxpedition. 
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The  measurements  of  Dr.  Smith's  specimen  are  as  follows — Total 
length,  143  mm. ;  tail  vertebrae,  42 ;  hind  foot,  24** ;  fore  foot,  16. 

Skull — Basilar  length  (of  Hensel),  23.5  mm. ;  end  of  nasals  to 
occipital  ridge,  23 ;  zygomatic  width,  20.5;  interorbital  constriction, 
6.5 ;  length  of  nasals,  9.8  ;  base  of  upper  incisors  to  m.  1,  9 ;  length 
of  mandible,  22.2  ;  breadth  of  mandible,  15. 
^2.  Bhizomys  splendens  (Riipp.).    Lesser  African  Mole  Rat. 

A  specimen  (No.  3,924)  of  a  male  Mole  Rat,  from  "  Gineer," 
^Giueh  ?)  preserved  in  alcohol,  is  in  the  collection.  Its  size  and  col- 
oration place  it  with  the  first  species  described  by  Ruppel  from 
Dembea. 

68.  Peotinator  spekei  BIyth.    Brush-tailed  Rat. 

A  pair  of  these  interesting  rodents,  male  and  female,  (Nos.  3,921, 
5,922)  taken  at  Sheikh  Mahomet,  December  4, 1894.  They  corre- 
spond closely  to  Blyth's  original  diagnosis  of  the  type  taken  in  east- 
ern Somaliland. 

The  female,  a  full  aged  adult,  measures  (from  spirit  specimen)  190 
mm.  in  total  length  ;  the  tail,  30 ;  the  hind  foot,  36 ;  the  ear,  from 
orown,  10. 

64.  Lepuf  sp.  ? 

An  apparently  young  hare  (No.  3,811)  without  skull,  and  labeled 
*^  The  Hand,"  July  22, 1894,  is  the  only  representative  of  this  genus. 
Its  alliance  seems  to  be  with  L,  ochropus  Wagner,  as  quoted  by 

Matscbie  iu  the  Mammalogy  of  East  Africa. 
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68.  Felii  manioulata  RUpp.    Manacled  Cat. 

A  flat  skin,  (No.  3,812)  with  accompauyiDg  skull,  of  a  fully  adult 
animal,  corresponds  exactly  with  RuppeFs''  figure  of  manicuiata,  of 
which  name  I  consider  caligata  a  synonym.     It  would  appear  that 
jF.  eafer  ("  caffer"  Auct.)  of  Desmarest  is  a  distinct  species. 
*  69.  Cynailaras  jubatus  gnttatoi  (Herm.,  Hamm.).    African  Cheetah. 

A  flat  skin  is  in  the  University  of  Pennsylvania  library  donation. 

60.  Helogale  nndxilata  (Peters).    Undulated  Mongoose. 

An  adult  and  a  young  female  (Nos.  3,815,  3,816),  the  latter  from 
Hargesa,  July  21, 1894,  the  former  taken  March  3, 1895,  are  similar 
in  their  deep  chocolate  tints  as  compared  with  Peters'  plate  and 
Thomas'"  diagnosis  of  the  typical  form.  The  young  animal  is  grayer 
and  more  tawny  than  the  adult  above,  but  the  lower  parts  of  the 
two  are  very  similar. 

61.  Herpestes  graoilis  ochracens  (Gray).    Abyssinian  Mongoose. 

The  skin  and  skull  of  an  old  male  Herpestes  (No.  3,817),  taken 
November  25, 1894,  shortly  after  leaving  Sheikh  Mahomet,  evidently 
belong  to  the  Abyssinian  animal,  which  Mr.  Thomas  considers  a 
variety  of  gracilis.  Compared  with  Gray's  plate  of  ochraceus,  the 
Smith  specimen  is  redder  and  more  darkly  annulated  with  black.. 
The  form  and  color  pattern  of  the  tail  is  very  similar  to  Gray's  in 
our  specimen,  except  that  the  slender  portion  adjoining  the  black 
tip  is  bright  rusty.     The  black  tip  is  about  35  mm.  long. 

The  following  legend  appears  on  the  label  attached  to  this  skin  : 
"  Shot  in  amongst  bushes.    It  eats  insects,  and  had  a  dragon-fly  in 
its  mouth  when  shot.     Irides  yellow." 
68.  Oenetta  tigrina  (Schreb.).    Tiger  Genette. 

Accepting  Matschie's  identification"  of  Mr.  True's  diagnosis"  of 
a  Genette  from  Kilima-Njaro  to  belong  to  tigrina  instead  of  pardina, 
I  am  induced  to  place  a  skin  and  skull  from  Milmil  under  the 
former  name.  The  black  of  posterior  hind  legs  and  feet  and  the 
bristling  black  dorsal  mane  and  rufous-centered  body-markings 
place  it  with  tigrina.  The  specimen  is  an  old  female.  No.  3,844^ 
The  skull  is  86  mm.  long  and  40  broad. 
*68.  Hyeena  oroonta  Erxl.    Spotted  Hyaena. 

A  mounted  skull  is  among  the  University  specimens. 

"Reis.  N.  Afr.  Zool.,  1826,  p.  1,  pi.  1. 
"P.  Z.  S  ,  1882,  p.  80. 
"Saugeth.  Ost  Afr.,  1895,  p  74. 
"Proc  Nat.  Mus.,  1892,  p.  454. 
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64.  Canis  mesomelas  Schreb.    Blaok-backed  Jackal. 

A  skin  of  this  species  in  the  University  of  Pennsylvania  is  repre- 
sented by  a  skull  (No.  3,845)  in  the  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.    Locality  not  given. 
66.  Mellivora  ratel  (Sparrm.).    Ratel. 

A  skin  with  skeleton  (No.  3,814)  was  received  by  the  Academy  of 
Natural  Sciences  of  Philadelphia.     Another  skin  was  retained  by 
Dr.  Smith.     They  both  came  from  Gebas  near  the  Shebeli,  and  were 
taken  January  6,  1895. 
66.  Erinacens  albiventris  atratns  subsp.  nov.    Galla  Hedgehog. 

Type — No.  3,831,  Yg.  Ad.  $  ;  collection  of  the  Academy  of 
Natural  Sciences  of  Philadelphia.  Collected  by  Dr.  A.  Donaldson 
Smith  at  Ngare  Nocbor,  Lake  Rudolf,  Africa,  August  26,  1895. 

Description — Similar  to  E,  albiventris  Wagner,  as  defined  by 
Dobson,'^  but  with  hoary  black  limbs,  feet,  tail,  ears  and  face-patch, 
the  remaining  pelage  pure,  clear  white.  Extreme  tips  of  spines 
sooty  black. 

Color — Spinous  region  covered  evenly  with  spines  20  mm.  long, 
whose  extreme  tips  are  dusky,  followed  by  a  subapical  zone  of  dull 
white  5  mm.  wide,  then  by  a  horn-black  zone  8  mm.  wide,  fading 
into  a  lighter  zone  and  darkening  again  into  a  black  base.  Facial 
area,  bounded  by  edges  of  upper  lips  and  lines  drawn  from  corners 
of  mouth  to  eyes  and  thence  connecting  across  forehead,  thinly- 
haired  anteriorly  by  sooty  black,  more  thickly  and  lengthily  haired 
posteriorly,  and  with  a  decided  moustache  below  eye  across  cheeks. 
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Skull:  total  length,  35;  zygomatic  breadth,  22;  interorbital  con- 
striction, 10.6;  length  of  nasals,  11.8;  length  of  mandible,  27; 
breadth  of  mandible,  12. 

The  immaturity  of  the  specimen  which  I  have  made  to  represent 
this  newly-described  race  of  albiventria  can  in  nowise  account  for  its 
color  characters  as  contrasted  with  the  typical  form,  whose  habitat 
Dobson  places  as  "  northern  tropical  Africa."  In  appearance,  as 
well  as  in  habitat,  this  race  may  be  said  to  show  some  approach  to 
the  South  African  E.  diadematus  Fitz.,  but  closer  examination 
shows  its  affinities  to  be  with  the  northern  animal. 

The  single  skin  and  skull  brought  back  by  Dr.  Smith  indicate  an 
individual  closely  approaching  maturity,  the  posterior  molar  and 
the  canine  just  cutting  through  the  gums. 

67.  Xaoroioelides  mfesoens  Peters.    Rufesoent  Jumping  Shrew. 

This  shrew,  whose  cranial  characters  so  closely  ally  it  to  M,  in- 
iufi  Smith,  is  represented  by  an  adult  female  and  an  immature  male 
(Nos.  3,829,  3,830),  taken  respectively  at  Ehrer  and  Lam  mo  on  the 
12th  and  16th  of  August,  1894.  The  adult  is  somewhat  blacker  and 
less  ruddy  than  Peters*  specimens,  but  the  measurements  and  color 
pattern  are  identical.  Both  specimens  are  skins  with  skulls,  full 
data  and  measurements. 

68.  Macros oelide 8  sp.  ? 

A  half-grown  individual  (No.  3,828),  labeled  Walenso,  October 
26,  1894,  is  so  dark  and  has  such  a  short  tail  compared  with  body 
that  it  is  probably  distinct.  Its  skull,  however,  shows  near  relation- 
ship to  rufescens.    It  is  preserved  in  alcohol. 

69.  Crooidnra  doriana  Dobson.    Shoa  Shrew. 

An  alcoholic  specimen  of  an  adult  shrew  (No.  3,826)  in  the  col- 
lection was  taken  at  Sheikh  Mahomet,  October  28, 1894.  The  skull 
and  dentition  are  identical  with  Dobsou's  Shoa  species  as  figured  in 
the  Monograph. 

70.  Crooidnra  ap.  ? 

A  rather  young  example  (No.  3,827),  in  alcohol,  from  Lake  Ru- 
dolf, the  skull  of  which,  unfortunately,  was  lost  after  being  ex- 
tracted for  examination,  is  of  interest.  The  skin  and  sparse  hairs 
of  tail  and  feet  are  white.  Tail  about  half  the  length  of  head  and 
body.  Color  of  body  dark  bluish-gray,  lighter  beneath.  Total 
length  about  100  mm.,  hind-foot,  12.5.  Ears  conspicuous.  The 
small  size  of  this  specimen  makes  it  improbable  that  it  is  C  leucura 
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Matschie,  its  immaturity  not  being  sufficient  to  account  for  the  dif- 
ferent measurements. 

71.  t  Ceroopitheons  rnfoviridis  Is.  Geoff.    Reddish-green  Gaenon. 

A  skin  with  skull  (No.  3,932)  separate,  of  a  not  fully-mature 
monkey,  agrees  somewhat  with  the  species  above-named.  Its  re- 
semblance to  C.  flaviduB  Peters,  from  Mozambique,  which  Forbes* 
considers  a  synonym  of  rnfoviridis^  is  quite  close.  On  the  label  is 
written  :  ''  Skin,  pale  Prussian  blue ;  face  skin  brown  ;  irides  light 
brown." 

72.  Colobns  guereia  RUpp.    Mop-tailed  Gnereza. 

Three  skins  and  one  skull  (No.  3,899),  taken  at  Lake  Rudolf^ 
were  brought  to  America.  One  of  these  was  subsequently  mounted 
for£the  University  of  Pennsylvania.  Another  skin  (No.  3,905)  is 
in  thejAcademy  of  Natural  Sciences  of  Philadelphia  series.  They 
are  all  typical  gnereza^  as  described  and  figured  by  Riippell. 


«5  Allen^s  Nat.  Lib.,  II,  1894,  p.  65. 
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THE  HTHEKOPTEBA  COLLECTED  BT  DB.  A.  DONALDSON  SMITH  IN 
NOBTHEAST  AFBICA. 

BY  WILLIAM  J.   FOX. 

The  following  list  includes  only  the  Aculeate  Hjmenoptera 
brought  home  by  Dr.  Smith.  The  collection  includes,  besides  these, 
perhaps  thirty  species  of  ants  and  parasitic  forms  which  I  am  obliged 
to  pass  unnoticed  for  the  present.  Inasmuch  as  I  have  had  to  rely 
entirely  on  descriptions  in  classifying  the  collection,  I  beg  to  offer 
that  fact  as  an  apology  for  any  erroneous  identifications  that  may 
have  been  made. 

The  specimens  were  collected  on  a  journey  from  Berbera  through 
Somaliland  to  Lake  Rudolf,  thence  to  a  point  on  the  east  coast,^  and, 
with  many  other  specimens,  have  been  presented  to  the  Academy 
of  Natural  Sciences  of  Philadelphia  by  Dr.  Smith. 

MUTILLID-ffi. 

Apterogyna  Latreillei  Klug. 

One  specimen  (  9  ).    Berbera,  July  6,  1894. 
Mntilla  pedunonlata  Klug. 

Two  male  specimens.     Berbera,  July  4,  1 894,  and  Shebeli,  Sep- 
tember 1. 
Mntilla  sinvata  Oliv.  {=viUoaa  Klug.). 

One  specimen  (  ?  ).    Sheikh  Husein,  October  22,  1894. 
MntiUa  tricolor  Klug. 

One  9  specimen.    Sheikh  Husein,  October  29, 1894. 
Mntilla  gnineensis  Fabr. 

One  9  specimen  from  Sheikh  Husein,  October  1, 1894. 
Mntilla  mephitis  Sm. 

One  specimen  (  9  ).    Laga,  November  30,  1894. 
Mntilla  leda  n.  sp. 

9  . — Head,  legs  and  abdomen  black,  the  latter  velvety ;  thorax 
obscure  rufous ;  head,  except  a  longitudinal  medial  streak  and  the 

^  See  an  article  by  Dr.  Smith  in  The  Oeographiccd  Journal  for  August  and 
September,  1896. 
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cheeks,  medially,  sides  of  thorax,  legs,  transverse  spot  at  apex  of 
first  dorsal,  three  spots  on  second  dorsal  (one  anteriorly  in  the 
middle  somewhat  ovate,  and  two  larger  ones  placed  transversely 
near  the  apical  margin  of  the  segment),  a  medial  spot  on  the  third, 
fourth  and  fifth  coalescing  more  or  less,  the  second  segment  along 
the  extreme  sides,  a  small  spot  on  the  apical  margins  of  the  second, 
third  and  fourth  at  the  sides  and  the  apical  margins  of  ventrals  2- 
4  entirely,  of  silvery  pubescence ;  above  the  body  is  clothed  with 
long,  erect,  sparse  black  hairs,  which,  on  the  ventral  surface,  are 
pale ;  head  about  as  wide  as  the  broadest  part  of  the  thorax,  with 
deep,  coarse  punctures;  eyes  subovate ;  mandibles  furrowed  longi- 
tudinally and  toothed  within  before  the  apex ;  flagellum  strongly 
acuminate,  the  first  and  second  joints  about  equal  in  length  ;  occi- 
put not  cristate ;  thorax  long,  somewhat  pyriform,  broadest  a  little 
anterior  to  the  middle,  the  lateral  borders  not  dentate ;  the  thorax 
above  scabrous;  evidently  no  scutellar  scale  present,  or  else  it  is 
indistinguishable  from  the  coarse  sculpture  of  the  upper  surface  of 
thorax  ;  spines  of  the  legs  black,  calcaria  pale  testaceous,  those  of 
the  hind  and  medial  tibiae  pectinate  within  ;  first  segment  of  abdo- 
men constricted  at  apex,  not  continuous  with  the  base  of  the  follow- 
ing ;  in  the  middle  transversely  cristate,  the  portion  before  the  crista 
very  flat,  ventrally  with  a  short  and  strong  carina,  which  is  some- 
what eraarginate  medially;  second  segment  with  very  large  punc- 
tures, ventrally  shining  with  the  punctures  more  distinct  and  at  the 
base  with  a  short,  central,  longitudinal  carina ;  last  dorsal  smooth 
and  sb ill LUg,  at  least  tnfcdiaiJy,  without  a  pygidial  area.     Length, 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  649 

lar ;  scutellar  8cale  wanting ;  tibisB  and  tarsi  strongly  spinose,  the 
spines  black;  calcaria  white,  pectinated  within;  first  segment  of 
abdomen  constricted  at  apex/ beneath  with  a 
strong,  bidentate  or  emarginate  carina  ;  second 
ventral  with  a  short,  median,  longitudinal 
carina  basally  and  together  with  the  sides  of 
its  dorsal  moiety  with  large  separated  punc- 
tures, those  of  the  remaining  ventrals  much 
finer  and  closer,  pygidial  area  large,  convex, 
longitudinally  striato-punctate,  the  sculptures 
strongest  basally  and  becoming  obsolete  at 
Fig.  1.  apex.     Length  (without  head)  10  mm. 

Abdominal  markings,  One  specimen,  from  which  the  head  is,  un- 
MiUiUa  somalica.  fortunately,  missing.  The  maculation  of  the 
second  dorsal  segment  is  apparently  so  different  from  any  of  the 
African  Mutillids  that  I  have  thought  it  well  to  describe  the  sj)ecies, 
even  though  the  specimen  be  in  poor  condition. 
From  Finik,  December  15,  1894. 

SCOLIID-ffi. 

Soolia  mfioornis  Fabr. 

Two  9  and  two  $  specimens,  Hargesa  and  TheHaud,  July  21 ; 
Sheikh  Husein,  October  3,  1894. 

Elis  aureola  Klug. 

Two  females  from  Sheikh  Husein,  collected  on  September  21  and 
27. 
Cosila  Donaldsoni  n.  sp. 

9  . — Deep  black,  shining,  the  last  two  abdominal  segments  ru- 
fous ;  wings  black,  strongly  violaceous ;  pubescence  grayish  ;  head 
strongly  punctured,  closely  so  on  the  front,  sparsely  on  the  vertex 
and  occiput ;  clypeus  more  finely  punctured  than  the  front,  some- 
what carinate  down  the  middle,  its  anterior  margin  tridentate ;  man- 
dibles scarcely  punctured,  scape  and  pedicellum  shining,  sparsely 
punctured,  the  flagellum  opaque,  the  joints  slightly  prominent  at 
apex  beneath  ;  ocelli  deeply  pitted,  indistinct ;  pronotum  scabrous ; 
dorsulum  with  irregular,  coarse  punctures,  transversely  smooth  just 
behind  the  pronotum,  and  a  little  shorter  than  the  scutellum  ;  scu- 
tellum  scabrous,  somewhat  triangular,  truncate  posteriorly  ;  middle 
segment  above  very  finely  striato-punctate,  becoming  more  coarsely 
so  posteriorly  ;  posterior  face  with  shallow  punctures  and  indistinct 
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.^  ^as.  •.,;<*    uiiuatfij  Striated,  the  centr»l  longitudina]  fur-*.w    : 
^.^■:'  >=i'-ijrut  :*  wider  by  far  on  iLe  upp-er  surface,  fre  itm 
^K^t'i  :  :ar*al  claws  cleft  ;  hind  femora  somewhat  *ir> 
...a.-j      Lini  su'oniarginal  cell  larrtr  than   the  seiiL.i.  ::.* 
w.**  -ixj-^"ibitai  nervure  received  hj  lie  marginal  cei:  ar /j 
.u  ..*rii  with  strong,  pparse  punctcro,  thr^e  at  the  apei    :* 
.    .    .idca^  ji  i,o  closer;  punctures  of  Teniral  seement^  iarr-r 
.  ^     .Ta  >tr'a:«.-punctate;  fin»t  dorsal  truQ<::aie  anteri'Tij,  :.  : 
..^     -Luiitf*  jfthe  legs  and  calcaria  whiiisb.      Length,  l^  r^z. 
-.:*..  v:    .l'.i?ei:i,  October  8,   1894.     Ela^ilj  di^tinguUhed  hr  :L- 
.  :u'u«'Ui«?n.     In  the  cleft  claws  and  j<ci:cate  fore  tar^i  i'l.* 
_  ,>    .jj-<.*ir*  more  closely  allied  to  the  American  than  :•■  :h- 
>..  .k...iii  ^L»«v.'itTi  of  Coffila, 

FOMFILIDJB. 

w^f.-'A*  iiMidiattti  Fa(>r. 

H. .  A i a,  J  aue  5 ;  I^ga,  November  30.     Two  specimens. 
.^.,..-»  viAUcu*  F»Jr. 

'..  ^jKoi'-u^u.     Daro  Mountains,  November  19. 

v.-4>*.u»  pu:ch«r  Fair. 

^u^  -j-^-viiufn.     Terfa,  August  13. 
^w^^..u«  umbroBni  K'.ug. 

H . ^K : a,  July  4  :  Lafarug,  I>eceml>er  7.     Three  specimens, 
^v.-i  -.u»  T»mUieri  *lu-  r. 

v»i.c  '.'.•tvimon.     Aimola,  March  16,  \69b, 
:'w.M^:*u*  PtdiiiABpii  ^   Bom&licai  c. «;-. 
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lum)  ;  middle  segmeDt  subtruncate  posteriorly,  entire,  above  with  a 
central  longitudinal  impressed  line,  posteriorly  with  rather  coarse 

transverse  strise,  which  extend  partly  on 
the  sides;  legs  tolerably  stout,  scarcely 
spinose ;  fore  tarsi  without  comb  ;  claws 
with  a  large,  sharp  tooth  within,  almost 
cleft ;  longer  spur  of  hind  tarsi  less  than 
one-third  as  long  as  the  first  hind  tarsal 
joint ;  marginal  cell  pointed  at  tip ;  second 
and  third  submarginals  about  equal  in 
size,  both  receiving  their  recurrent  nerv- 

B.^d.otPompiiussomalicus.  "^«  ^^'^^^^^  before  the  middle;  basal  vein 
joining  the  submedian  cell  before  its 
apex ;  submedian  cell  of  hind  wings  terminating  before  the  origin 
of  the  cubital  vein ;  abdomen  not  compressed,  obscurely  testaceous 
beneath ;  dorsals  1,  3  and  4  with  a  large  lateral  spot  of  pale  pubes- 
cence, which  is  also  indicated  laterally  on  the  ventral  segments. 
Length,  17  mm. 

One  specimen.  Near  Finik,  December  6, 1894.  Is  apparently 
distinct  from  all  the  African  species  of  PompiliLS  in  the  bifasciate 
fore-wings.  I  refer  it  to  KohPs  subgenus  Pedinaspia  with  some 
doubt,  inasmuch  as  the  abdomen  is  not  compressed,  and  the  claws 
rather  more  cleft  than  dentate. 
Salini  (Cyphonyx)  flavioornis  Fabr. 

One  specimen.    Sheikh  Husein,  October  5, 1894.    In  this  speci- 
men, a  9  ,  only  the  tibise  are  reddish. 
Salius  (Hemipepsis)  atropos  t  Sm. 

I  refer,  with  some  doubt,  two  ^  specimens  taken  at  Sheikh  Hu- 
flein,  October  10, 1894.  Smith  only  describes  the  female,  his  speci- 
mens having  come  from  Sierra  Leone. 

SFHECIDiB. 
flphex  (Chlorion)  xanthooems  var.  maxillaris  Pal. 

One  ?  specimen.    The  Haud,  July  21,  1894. 
Bphex  (Chlorion)  reg^is  Sm.  var. 

Two  females.  Ardeh,  July  14;  Hargesa,  July  18, 1894.  In  this 
form  the  thorax  is  entirely  black ;  the  wings  black  with  violaceous 
reflections,  the  apex  of  the  hind  pair  not  pale ;  head,  antennsB,  fore- 
legs entirely,  and  the  femora  and  tibise  of  the  medial  pair,  reddish  ; 
abdomen  metallic  and  purplish-blue. 
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curved ;  antennae  scarcely  as  long  as  thorax,  thickened  apically,the 
first  joint  of  flagellum  as  long  as  the  two  following  united  ;  the  head, 
as  a  whole,  is  fairly  well  punctured ;  dorsulum  and  scutellum  ini- 
punctate  or  with  exceedingly  fine  punctures,  the  middle  segment 
with  more  distinct  punctures ;  legs  robust,  strongly  spinose  ;  abdo- 
men finely  and  rather  closely  punctured,  the  apical  margins  of  the 
segments  smooth  in  a  transverse  sense  ;  sixth  dorsal  strongly  punc- 
tured, not  very  strongly  ridged  laterally,  ventrals  rather  flat,  the 
second  feebly  convex.  Length,  22  mm. 
Liris  haexnorrhoidalis  Fabr. 

Sheikh  Husein,  September  30,  1894.     One  male  specimen. 
Kotogonia  apioalis  n.  sp. 

$ . — Black  ;  last  three  or  four  abdominal  segments  red  ;  mandi- 
bles and  tegulae,  in  part,  obscurely  rufotestaceous ;  face,  clypeus, 
cheeks,  fore-femora  and  thorax  beneath,  and  apex  of  middle  seg- 
ment with  dense  silvery  pubescence  ;  the  sides  of  thorax,  legs  and 
abdomen  with  a  sericeous  pile,  which,  when  the  insect  is  held  in  cer- 
tain lights,  appears  on  the  abdomen  to  form  apical  bands  on  the 
segments  ;  head  finely  and  closely  punctured  ;  distance  between  the 
eyes  above  nearly  as  great  as  the  length  of  the  third  and  fourth 
antennal  joint?*,  much  greater  than  the  length  of  the  second  and 

third  ;  flagellum  acuminate  apically, 
thickest  toward  base,  the  first  joint  a 
little  longer  than  the  second  and  some- 
what curved  ;  clypeus  depressed  trans- 
versely before  the  anterior  margin,  the 
latter  a  little  prominent  in  the  middle ; 
^^^-  *^-  dorsulum   with   tolerably  strong  and 

Venation ^^(^for^ew^^^^^  ^j^^^   punctures,    the  scutellum  with 

the  punctures  much  finer  and  sparser, 
shining ;  mesopleurje  with  shallow,  somewhat  separated  punctures, 
the  episternal  suture  of  the  mesothorax  distinct  and  strongly  foveo- 
lated ;  middle  segment  truncate  behind,  above  coarsely  and  trans- 
versely rugose,  divided  longitudinally  by  a  strong  medial  carina, 
which  terminates  before  the  apex,  sides  coarsely  and  obliquely  stri- 
ated ;  legs  simple,  not  peculiarly  modified ;  wings  fusco-hyaline* 
nervures  black ;  marginal  cell  obliquely  truncate  at  tip ;  second 
submarginal  almost  triangular,  much  narrowed  above,  the  width  at 
the  top  equal  to  about  one-half  the  distance  between  the  recurrent 
nervures  on  the  cubital  nervure ;  abdomen  impunctate,  the  second 
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ventral  segment  with  the  transverse  basal  depression  well  marked. 
Length,  12  mm. 

One  specimen.  Sheikh  Husein,  September  30, 1894.  Is  appar- 
ently related  to  N.  radamcB  Saussure,  from  Madagascar,  and  may  be 
identical  with  the  var.  b.,  mentioned  by  that  author.  The  radial 
(marginal)  cell  of  radama  is  said  to  be  perpendicularly  tniDcale, 
whereas  in  apicalis  it  is  obliquely  so.  It  also  agress  fairly  well  with 
the  description  of  Larra  rubella  Smith,  of  which  only  the  female  is 
described. 
Miseophus  oteaopm  Kohl. 

Berbera,  July  4,  1894.    One  9  specimem. 
Taehysphex  fluotuatai  Gerst. 

One  male  specimen.    Same  locality  as  the  preceding  species. 
Heliorjotnt  meUnopTrm  8m. 

One  specimen,  a  female.  Near  Lake  Stephanie,  June  20,  1895. 
It  is  somewhat  larger  than  the  specimen  described  by  Smith,  and 
measures  14  mm.  in  length.  Helioryctut  is,  perhaps,  synonymous 
with  Serieopharus  Sm.  (non  Shuck.)  =  Taehyrhostus  Sauss.  &ri- 
eopharua  Sm.  has  priority  over  Tachyrhosttu,  having  been  described 
on  p.  33,  Ann.  &  Mag.  Nat.  Hist.,  1851,  VIL 
AitatUf  boops  Sohr. 

One  male  specimen  from  Sheikh  Husein,  October  5,  1894. 
Ozybelni  Umtllatiif  Olir. 

Berbera,  July  4,  1894.    One  specimen. 
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Shynohinm  laterals  Fabr. 

Sheikh  Husein,  October  7.    One  male. 
Odjntmi  metemmensis  Magr. 

One  specimen,  without  date  of  capture  or  locality. 

VESPID^. 
Polif tea  marginalis  Fabr. 

Sheikh  Husein,  October  5  and  9.     Two  specimens. 
Balonogaater  oolonialii  Kohl. 

One  male  specimen.    Terfa,  August  21. 
Balonogaater  Meneleki  Orib. 

Sheikh  Huseiu,  October  1  and  5 ;  Laga,  November  30, 1894. 

AFID^. 

Colletea  sp. 

Two  specimens  of  a  species  having  the  base,  apex  and  sides  of  the 
first  dorsal  segment  and  the  apex  of  the  three  following  with  pale 
ochraceous  pubescence,  beneath  which  the  segments  are  brownish- 
testaceous.     From  Sheikh  Husein,  September  29, 1894. 

Komia  nulpina  Oerst. 

A  $  specimen  which  is  probably  this  species.  Sheikh  Husein, 
October  7,  1894.  Another  species,  perhaps  new  and  from  the  same 
locality,  has  the  hind-legs  almost  simple  and  the  apical  margin  of 
dorsal  segments  1-5,  whitish. 

Anthophora  qnadrifasoiatus  DeO. 

Sheikh  Husein,  September  29, 1894.  A  specimen  of  the  variety 
altemana  Klug. 

Anthophora  oonoinnns  Klug. 

One  specimen  ;  no  precise  locality  or  date  of  capture. 
Anthophora  albigenns  Lep. 

One  specimen,  a  variety,  of  this  species.      Daro  Mountains.    No- 
vember 19,  1894. 
Saoera  rnfloornis  Fabr. 

Sheikh  Husein,  October  7, 1894.    One  male  specimen. 
Crooita  abyesinioa  Rads. 

One  female  specimen.    The  Hand,  July  21, 1894. 
Xjlooopa  oblonga  Sm. 

One  specimen.    Sheikh  Husein,  October  3,  1894. 
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Xylooopa  falvohirta  DeG. 

Two  females.     Meo,  October  25,  1894. 
Xylooopa  oafra  Latr. 

One  female  speciiuen.     Same  locality  and  date  as  the  preceding. 
Xylooopa  inoonstans  Sm. 

One  female  specimen.     Sheikh  Husein,  October  1,  1894. 
Xylooopa  olivaoea  Fabr. 

One  male.     Near  Lake  Stephanie,  June  20, 1895. 
Xylooopa  aestnans  Fabr. 

Berbera,  July  4.     One  female  specimen. 
Xylooopa  Oribodoi  Magr. 

Sheikh  Husein,  October  10;  Meo,  October  25,  1894.  Three  fe- 
male and  one  male  specimens.  The  latter  sex  is  apparently  unde- 
scribed. 

$ . — Black  ;  head,  thorax,  anteriorly  and  beneath,  dorsal  seg- 
ments at  the  sides,  particularly  segments  1,  4,  5,  6,  and  ventrals  3- 
6,  with  pale  pubescence,  that  on  the  clypeus  white ;  the  legs  with 
black  pubescence,  the  anterior;  pair  in  addition  with  a  streak  of 
white  pubescence,  which  is  more  evident  at  first  joint  of  tarsi; 
•  wings  hyaline  at  base,  the  apical  third  fuscous  with  purplish  irides- 
cence; nervures  black  throughout;  antennae  entirely  black;  eyes 
large  ;  face  narrow;  the  ocelli  are  an  equilateral  triangle ;  dorsulum 
sparsely  punctured  medially,  as  are  likewise  dorsal  segments  2-4, 


1896.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  567 

margined ;  dorsulum  coHvex,  its  punctures  larger  than  those  of 
head  and  distinctly  separated ;  scutellum  similarly  punctured,  the 
mesopleurae  a  little  less  strongly  so  ;  upper  and  posterior  surfaces  of 
middle  segment  separated  by  a  ridge,  above  the  ridge  finely  rugose, 
on  the  sides  with  large  punctures,  similar  to  those  on  the  fourth  dor- 
sal segment,  below  the  ridge,  the  punctures  finer,  closer  and  evener ; 
abdomen  with  the  segments  rather  strongly  constricted  at  the 
sutures,  the  apical  segment  suddenly  constricted  and  drawn  out  into 
a  point  apically,  the  first,  second  and  third  segments  punctured 
about  like  the  dorsulum,  the  remaining  dorsals  decidedly  more  finely 
punctured ;  the  ventrals  are  punctured  like  the  first  dorsal,  the 
apical  margin  of  the  second,  and  the  base  and  apex  of  the  second  to 
fifth,  smooth  and  black ;  fore  legs  naked  and  shining,  the  others 
with  pale  pubescence,  as  are  likewijse  the  ventral  abdominal  seg- 
ments, but  sparsely ;  wings  hyaline,  darker  apically,  nervures  and 
stigma  black ;  tegulae  and  shoulder  tubercules  dark  testaceous. 
Length,  8  mm. 

One  specimen  from  Daro  Mountains,  November  20,  1894. 

Allodape  oanina  Sm. 

Two  specimens.     Tulu,  November  28,  1894. 
Megaohile  basalis  Sm. 

One  female  specimen.     He,  April  9,  1895. 
Megaohile  oolorata  n.  sp. 

9  . — Black  ;  scape  of  antennae,  tegulse,  legs  except  coxae,  and  the 
first  three  segments  of  abdomen  red  ;    wing  yellow  at  base   and 
broadly  along  the  costa,  otherwise  fuscous  with  purplish  iridescence, 
the  veins  included  in  the  yellow  portion,  red- 
dish, those  in  the  fuscous  portion  dark ;  head 
with    strong  confluent    punctures,    posteriorly 
deeply  incurved,  the  occiput   margined ;   face 
between  the  antennae  prominently  convex,  and 
meeting  the  clypeus  so  as  to  appear  continuous 
with  it ;  the  clypeus  slopes  from  its  middle  to 
apex,  which  is  broadly  truncate,  the  sloping  por- 
^iG-  4.  tion  smooth  (or  nearly  so)  and  shining,  other- 

Mandible,  MegachiU     ^j^^  ^^^^  clypeus  is  coarsely  punctured ;  man- 
dibles striato-punctate,  furrowed  from  middle 
to  apex,  slightly  broader  at  apex  than  at  base,  narrowest  medially, 
bearing  a  tooth  within  and  four  at  apex ;   dorsulum  with  strong 
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punctures,  which,  when  the  insect  is  held  in  certain  positions,  give 
the  dorsulum  a  transversely  and  irregularly  striated  appearance; 
punctures  of  the  scutellum  a  little  closer,  those  of  the  mesopleurse 
more  distinct ;  legs  robust,  the  hind  tibise  much  thickened  toward 
apex ;  abdomen  sparsely  punctured,  the  apical  margins  of  dorsals 
1-4  transversely  depressed  at  apex,  at  which  place  the  punctures 
are  closer ;  front,  base  of  clypeus,  a  fringe  on  labrum,  thorax  above, 
on  center  of  mesopleurse  and  base  of  middle  segment,  and  a  fringe 
at  apex  of  dorsals  1-3,  ochraoeous ;  beneath  the  wings,  extending 
to  sides  of  middle  segments,  a  spot  on  each  side  of  the  first  three 
or  four  dorsals  and  the  ventral  scopa,  whitish ;  on  the  cheeks  and 
thorax  beneath  the  pubescence  is  pale ;  legs  and  last  two  or  three 
dorsals  covered  with  a  short  ochraceous  pubescence,  that  on  the  tarsi 
the  longer.    Length,  13-16  mm. 

Two  specimens.  One  without  precise  locality  or  date  of  capture ; 
the  other,  the  larger  specimen,  is  marked,  **  From  nest  in  insect  tin, 
November  28, 1894,"  and  is  from  near  Laga.  The  red  color  on  abdo- 
men in  the  larger  specimens  is  more  distributed  than  in  the  smaller. 

Megaohile  orennlata  n.  sp. 

S . — Black;  first  joint  of  fore  tarsi  whitish;  head  strongly  and 
closely  punctured  above,  more  finely  so  on  the  front ;  mandibles 
longitudinally  striato-punctate,  tridentate  at  apex;  dorsulum  and 
scutellum  strongly,  closely  and  evenly  punctured  ;  mesopleurse  per- 
haps a  little  more  strongly  piinctured; 
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obscurely  fulvous  pubesoence,  which  above  in  the  middle  becomes 
paler ;  wings  subhyaline,  nervures  and  stigma  black.  Length,  13 
mm. 

Sheikh  Husein,  September  24, 1894.    The  only  specimen  obtained 
is  somewhat  the  worse  for  wear,  thereby  making  an  accurate  descrip- 
tion of  the  pubescence  rather  difficult. 
Trigona  Beooarli  Grib. 

One  specimen.    Sheikh  Husein,  September  29,  1894. 
Apii  mellifioa  Linn^. 

Terfa,  August  15, 16,  1894.    Four  specimens. 
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November  3. 
The  President,  Samuel  G.  Dixojr,  M.  D.,  b  the  Chair. 

Twentj-three  persona  present. 


November  10. 

The  Preaident,  Samuel  G.  Dixon,  M.  D.,  in  the  Cbmir. 

Twenty-dix  persons  present. 

A  paper  entitled  "The  Bones,  Muscles  and   Teeth   of  Tarsius 
fusco-manus,"  by  Harrison  Allen,  was  presented  for  publication. 


November  17. 

The  President,  Samuel  G.  Dixox,  M.  D.,  in  the  Chair. 

One  hundre<i  and  nine  (>er8ons  present 

Mr.  Edwin  S.  Balch  read  a  paper  entitled  "  Ice  Caves  and  the 
Causes  of  Subterranean  Ice,"  (No  ab:«tract.) 


November  24. 
The  President,  Samuel  G.  Dixon,  M.  D.,  in  the  Chair. 
Thirty-seVen  persons  present. 
R  A.  I'hUippi  »f  Santiago.  Chili,  wnn  elected  a  Corrcst^oiide 
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ITEW  SPECIES  OF  FRESH  WATER  MOLLUSKS  FROM  SOUTH  AMERICA. 
BY   HENRY   A.   PIL8BRY. 

The  forms  described  below  were  encountered  in  the  course  of 
identifying  a  series  of  mollusks  collected  by  Dr.  Wra.  H.  Rush,  U. 
S.  N.,  in  Uruguay  and  Argentina,  a  list  of  which  will  be  found  in 
The  Nautilus  for  November  of  this  year.  To  the  forms  collected  by 
Dr.  Rush  have  been  added  several  others,  apparently  undescribed, 
from  the  collection  of  the  Academy  of  Natural  Sciences  of  Philadel* 
phia. 

To  the  above-mentioned  paper  in  The  Nautilus  the  reader  is  re- 
ferred for  some  account  of  the  localities  represented  by  specimens 
here  described,  and  for  notes  on  the  species  associated  with  them. 

CHILINID^. 

ChiUna  Rushii  n.  sp.    PI.  XXVI,  figs.  6,  7. 

Shell  oval,  strong,  yellowish-olivaceous  with  ^ve  girdles  of  dusky, 
narrow  spots  alternating  with  lighter  ones.  Spire  produced,  ter- 
raced, but  flat-topped,  the  whorls  strongly  keeled  around  the  shoul- 
der, flat  above  the  keel.  Aperture  long-ovate,  white  with  chestnut 
spots  inside ;  outer  lip  thin ;  columellar  lip  white,  callous,  with  a 
strong,  acute  entering  fold  at  the  root,  and  a  very  inconspicuous  fold 
in  the  middle ;  the  parietal  wall  with  a  strong  entering  fold  which 
is  abrupt  below,  and  filled  in  above  with  a  heavy  callus. 

Alt.  16,  diam.  lOi  mm. ;  alt.  of  aperture  12  mm. 

Uruguay  River  at  Fray  Bentos  (Dr.  Rush  !). 

The  conspicuously  angular  spire  is  a  peculiar  feature  of  this  shell. 
The  apex  is  considerably  eroded,  so  that  the  number  of  whorls  can- 
not be  stated. 

LIMN^IDJE. 
Flanorbii  oastaneonitens  Pilsbry  A,  Vanatta,  n.  sp.    PI.  XXVII,  figs.  10, 11, 12. 

Shell  thin,  chestnut  brown,  very  smooth  and  glossy;  growth-strise 
light;  right  and  left  sides  showing  4  whorls,  about  equally  and 
quite  shallowly  concave;  spire  on  right  side  less  than  half  the 
diameter  of  shell,  inner  H  whorls  more  sunken  ;  spire  on  lefl  side 
decidedly  wider  than  on  the  right.     Last  whorl  wide  on  the  right, 
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narrow  on  the  left  side,  the  periphery  very  obtusely  angular  near 
the  left  side.  Aperture  quite  oblique,  cordate,  the  peristome  thin 
and  fragile,  produced  forward  on  the  right  side. 

Alt.  1*7,  diam.  7  mm. 

Ponds  and  small  streams  near  Maid  on  ado,  Uruguay  (Dr.  Rash  I). 

Compared  with  P,  heloicus  d'Orb.,  this  species  is  flatter  and  more 
glossy,  has  the  spire  much  narrower  on  the  right  side,  the  outer 
whorl  wider    and  less  cylindrical;    the  color  is  darker  and  the 
periphery  rounded-angular. 
Planorbis  heteroplenms  Pilsbry  &  Vanatta,  n.  sp.    PI.  XXVI,  figs.  1,  2,  3. 

Shell  moderately  solid,  corneous-white,  rather  opaque,  the  surface 
with  fine,  close  growth-lines;  earlier  whorls  rather  deeply  and 
about  equally  sunken  on  the  two  sides ;  convex,  and  strongly  angu- 
lar or  keeled  in  the  middle,  on  the  right  side ;  periphery  conspicu- 
ously carinated  on  the  left  side,  which  is  shallowly  vortex-shaped, 
the  whorls  nearly  flat.  Last  whorl  slightly  wider  on  the  right  than 
on  the  left  side.  Whorls  3  J,  all  visible  on  both  sides,  the  last  wider 
than  the  spire.  Aperture  very  oblique,  rounded-pentagonal,  the 
right  margin  produced  forward. 

Alt.  4i,  greatest  diam.  Hi,  lesser  8i  mm. ;  oblique  alt.  of  aper- 
ture 5i,  diam.  4  mm. 

Lake  Titicaca  (A.  Agassiz  I).  Types  No.  69,646,  collection  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 

This  remarkable  species  is  totally  unlike  P,  titicacensia  Cless.,*  P. 
montanus  d'Orbigny'  and  P.  andicola  d'Orbigny,*  species  already 
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smooth  in  the  middle,  finely,  irregularly  striate  at  the  ends  and 
basal  margin.  Green,  duskier  above,  with  narrow,  widely  spaced 
and  inconspicuous  blackish  rays,  the  eroded  beaks  deep  purple. 
Interior  deep  purple,  clouded  with  whitish  purple  within  the  pallial 
line,  the  teeth  of  the  same  light  tint.  Pallial  line  with  a  short  triangu- 
lar sinus ;  right  valve  with  three  divergent  cardinal  teeth,  median  and 
posterior  teeth  bifid  at  tip ;  median  tooth  wide,  anterior  and  poste- 
rior teeth  long  and  oblique ;  left  valve  with  three  cardinals,  the 
median  bifid  at  tip.  Laterals  crenulated,  long,  the  anterior  slightly 
curved,  posterior  straight ;  double  in  right,  single  in  left  valve. 

Length  32i,  alt.  27J,  diam.  15J  mm. 

Length  28,  alt.  24,  diam.  15  mm. 

La  Plata  River  above  Colonia,  Uruguay  (Dr.  Rush). 

Larger  and  more  triangular  than  C,  limoaa.  The  lateral  teetb 
are  unusually  long,  and  the  cardinals  widely  divergent. 

MUTBLIDJE. 

Glabaris  latomarginatns  Lea  var.  feliz  n.  r.    PI.  XXVI,  fig.  8. 

Similar  in  form  to  Anodonta  latomarginata  Lea,  but  epidermis 
light  yellowish-green,  closely  painted  with  short  radiating  dichoto- 
mous  or  simple  lines  or  narrow  V's  of  green,  and  two  green  rays  on 
the  posterior  slope.  Interior  pale  pink  within  pallial  line,  prismatic 
border  faint  olive  buff.  Some  black  zig-zags  along  pallial  line  or 
outlining  muscle  impressions. 

Length  63,  alt.  38,  diam.  20  i  mm. 

Length  49,  alt.  35,  diam.  18  mm. 

Colonia,  Uruguay  (Dr.  Rush). 
Glabarif  trapesialii  var.  oygneiformis  n.  v.    PI.  XXVI,  figs.  4,  5. 

Shell  similar  to  some  forms  of  Anodonta  cygnea,  such  as  that  fig- 
ured by  Rossmassler,  Iconogr.,  I,  fig.  280,  in  the  elongate  form,  long 
and  up-curved  posterior  end,  but  hinge-line  straight  and  produced  in 
a  small  wing  anteriorly,  terminating  angularly.  Very  thin  and 
fragile,  even  in  specimens  14  cm.  long.  Green  and  smooth  in  mid- 
dle, blackish  and  roughened  at  ends  and  basal  margin  ;  nacre  blue- 
white,  iridescent,  dark-stained  in  the  cavity  more  or  less,  and  often 
with  some  zig-zag  blackish  markings  around  the  muscles. 

Length  142,  alt.  75,  diam.  36  cm. ;  alt.  52-53  %,  diam.  26  %  of 
length. 

More  compressed  than  G.  riograndensis  Iher.,  with  the  hinge-line 
more  angular  at  the  ends  and  the  posterior  end  peculiarly  up- 
37 
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ooryed,  as  in  certain  middle  European  forms  of  A.  ey^iMo.  The 
specimens  are  also  even  thinner  than  examples  of  riogrmdenms  be- 
fore me,  of  equal  size. 

Pond  and  a  small  creek  near  Maldonado,  Uruguaj  (Dr.  Roah). 

The  differences  between  this  form  and  typical  trapenalig  are  mani- 
fest when  we  compare  the  typical  figures  of  the  latter  in  EncycL 
M6th.,  pi.  205,  which  agree  perfectly  with  specimens  before  me.  The 
divergence  between  the  several  geographic  races  of  O.  irapemaHif 
such  as  riograndenna,  exotieu$  and  eygneifarmis  render  it  necesMuy, 
in  my  opinion,  to  recognize  these  as  of  subspedfic  rank.  The  ex- 
treme "  lumpers  "  do  not  seem  to  understand  that  if  evoluttoo  of 
species  by  divergence  is  granted, ''  subspecies  "  are  a  necessary  con- 
sequence, whether  we  distinguish  them  by  name  or  not.  Every 
practical  zoologist  knows  that  they  exist,  and  are  neither  more  nor 
less  artificial  or  subjective  conceptions  than  "species;"  and  it 
seems  a  truer  method  to  recognize  certain  races  in  which  more  or 
less  definite  characters  are  correlated  with  geographic  range,  than 
to  lose  sight  of  the  dififerences  induced  by  causes  acting  over  whole 
districts  or  river-systems  by  lumping  unlike  forms  under  ''species'* 
which  are  equally  with  subspecies,  arbitrary  groupings. 
OUbarii  SimptoiiiaBiif  n.  fp.    PI.  XXVII,  fig.  13. 

Shell  oblong-oval,  ventricose,  very  inequilateral,  thick,  solid  and 
heavy ;  gpreatest  diameter  about  in  the  middle ;  basal  margin  gaping 
from  the  anterior  extremity  nearly  two-thirds  the  distance  to  poste- 
rior end ;  dorsal  margin  gaping  slightly  from  the  end  of  hinge  to 
the  posterior  end  of  shell ;  externally  green  toward  the  beaks,  the 
greater  part  of  the  surface  olivaceous,  blackish  brown  at  the  ends 
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at  end  of  hinge  line,  and  connected  therewith  by  a  short  impression ; 
prismatic  layer  at  margins  of  valves  narrow  and  bluish-green. 

Length  14,  alt.  7*8,  diam.  6'4  cm. 

Length  14*5,  alt.  8*1,  diam.  5*5  cm. 

Bio  de  la  Plata.  Described  from  seven  specimens  in  the  collection 
of  the  Academy  of  Natural  Sciences  of  Philadelphia. 

Thb  species  b  named  in  honor  of  Mr.  Charles  Torrey  Simpson, 
whose  valuable  papers  upon  the  DnionidcB  have  been  of  great  ser- 
vice to  students  of  this  intricate  and  difficult  group. 

O,  Simpsonmnvs  belongs  to  the  group  of  O.  trapesialis  Lam.  It 
differs  from  typical  trapeaialia  (Encycl.  M^th.,  pi.  205)  in  being  oval 
rather  than  subtriangular ;  the  beaks  are  far  less  inflated,  low  and 
wide ;  the  nacre  is  peculiarly  pearly,  having  the  luster  of  that  of 
the  pearl  oyster ;  the  hinge  line  is  more  nearly  parallel  with  the 
basal  margin  and  is  far  longer  in  proportion  to  the  length  of  the 
shell ;  the  posterior  large  muscle-scar  is  close  to  the  sinus  at  end  of 
hinge-line,  not  distant  from  it  as  in  trapeaialis ;  the  foot  protractor 
scar  is  of  a  very  different  shape.  Finally,  the  shell,  while  smaller, 
is  much  more  ponderous  and  thick  than  trapeaialis.  Well-grown 
specimens  of  trapesialia  measure  19  cm.  long,  and  are  thinner  than 
Simpaonianus  14  cm.  in  length. 

Anodon  penidllatiis  Gray*  apparently  resembles  this  species  in 
the  internal  markings  (which  are  common  to  many  species  of  6&x- 
baris),  but  it  is  described  as  "Antice  subcompressa,  rotundata,  «a6- 
gracili"  terms  applying  well  to  some  forms  of  O,  trapesialis  var. 
exatitma. 

The  great  solidity  of  the  shell  for  a  Olabaris  will  separate  the 
species  from  O.  trapesialis  var.  exoticus  Lam.  and  var.  riograndenr 
818  V.  Iher.  It  resembles  O,  Forbesianus  Lea  in  the  thickness  of  the 
shell,  but  is  more  oblong,  with  longer  hinge-line,  wider  beaks, 
differently  shaped  protractor  pedis  scar,  and  wider  ventral  gape. 

*Proc.  Zool.  See.  Lend.,  1834,  p.  57. 
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December  1. 
The  Fnmdeni,  Samuel  6.  Dixosr,  M.  D^  in  the  Chair. 
Thirtj-teren  penona  present. 


December  8. 
The  President,  Samuel  G.  Dolox,  M.  D.«  in  the  Chair. 
Twentj-teven  perBons  preKnt. 


December  15. 
Mr.  Charles  Morris  in  the  Chair. 
Twentj-fiye  persons  present. 


December  22. 

The  President,  Samuel  G.  Dixoir,  M.  D.,  in  the  Chair. 

Thirtj-one  persons  present. 

Tbe  death  of  Auguste  Louis  Brot,  a  Correspondent,  August  30, 
was  announced. 


December  29. 
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GEOLOGT  OF  THE  MUSSEL-BEABING  CLATS  OF  FISH-HOUSE, 
NEW  JEESET. 

BY  HENRY  A.  PILSBRY. 

The  deposit  contaiDiiig  fresh- water  mussels  of  the  genera  Unio 
and  Anodonta,  situated  at  Fish-house,  Camden  County,  New  Jersey, 
on  the  Delaware  River,  about  5  miles  north  of  Camden,  was  first 
noticed,  so  far  as  we  know,  by  Professor  E.  D.  Cope,  who  placed  a 
series  of  the  fossil  Unionidcd  in  the  hands  of  Dr.  Isaac  Lea  for  de- 
scription* in  1868.  In  Dr.  Lea's  paper  the  bed  containing  these  re- 
mains is  said  to  be  "  subordinate  to  the  Green  Sand  *  *  *  * 
belonging  to  that  portion  of  the  cretaceous  group  which  furnbhed 
*    *    »    *     Hadrosaurus  Foulhii  Leidy,"  etc' 

The  species  of  Unionidcd,  twelve  in  number,  were  fully  redescribed 
and  illustrated  in  1886  by  Professor  R.  P.  Whitfield,'  who,  relying 
upon  the  above  statement  in  Dr.  Lea's  paper,  considers  the  deposit 
as  **  from  near  the  base  of  the  Cretaceous  series  of  the  State."  Pro- 
fessor E.  D.  Cope,*  in  a  brief  consideration  of  "  The  Fresh-water 
Clays  of  the  Pea  Shore,"  in  1869,  gave  an  excellent  section  of  the 
beds,  which  may  be  consulted  with  advantage  in  connection  with 
the  present  communication.  He  held  that  they  were  "  much  later" 
than  the  Cretaceous,  and,  in  fact,  Pliocene ;  basing  this  conclusion 
largely  upon  the  finding  of  a  large  part  of  the  cranium  of  a  horse 
believed  to  be  Equua  fraternus  Leidy.  The  late  H.  Carvill  Lewis, 
on  the  contrary,  held  the  Fish-house  clay  to  be  "of  interglacial 
age,"*  and  this  estimate  of  the  age  of  the  deposit  is  shared  by  Dr. 
C.  A.  White,*  who  considers  the  fossils  as  of  post-Tertiary  date. 
This  is  also,  I  believe,  the  opinion  of  most  Philadelphia  geologists 
who  have  recently  examined  the  subject. 

>Proc.  Acad.  Nat.  Sci.  Phila.,  1868,  p.  162. 

'  It  is  difficult  to  account  for  this  statement,  which  finds  no  justification  in 
the  stratigraphy  of  the  region  in  question,  so  far  as  I  can  see. 

*  Brachiopoda  and  Lamellibranchiata  of  the  Karitan  Clays  and  Green  Sand 
Marls  of  New  Jersey,  pp.  243-262. 

♦Trans.  Amer.  Philos.  Soc,  XIV,  N.  Ser.,  pp.  249,  250. 

^  Professor  Lewis  did  not,  I  believe,  formally  publish  this  yiew,  but  taught 
it  in  his  lectures  at  the  Academy  of  Natural  Sciences  of  Philadelphia,  synop- 
866  of  which  were  published  in  the  "  Public  Ledger,"  April-June,  1884.  The 
above  quotation  b  from  one  of  these  newspaper  reports. 

'A  Keview  of  the  Non- Marine  Fossil  Mollusca  of  North  America,  1883. 
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The  tWw  tttf^  Uie  Fish-bo«e  daj  b  of  PleistooeDe  age  k  maten^ 
•U<ect^[th«iied  bj  tht  dkeoTeffj  tkeran  of  aeTeni  bone  taeib  br  Mr. 
Lawit  Wgobaan,  and  by  tbe  recognhioo  of  tbe  idoititj  of  at  leaiC  a 
poitm  «tf  iba  Umimmidw  with  Hruig  ■paciea^  a  aobject  reCenvd  to 
bak>w. 

Tb«  ioMtb  oonir  onlj  io  a  larer  of  Ua^  daj,  wbicb  it  iiaed  ftr 
brick  and  tile  makinf  .  This  dcpoot  m  capped  bj  a  layer  of  ooane 
MUmL  Under  tbe  black  da j  if  a  maA  tkiBBcr  itratean  of  jeDow 
or  nddiab  daj,  <w«taioing  ooMdemble  mmd  aad  doeplj  ataiaad 
wilb  iron  oxide.  BcAov  this  Krassm.  vUcb  m  about  two  feet  thick 
vb«reobierred.tbcffe  is  ooane  gravvIlT  aaid.  which  fiii  an  tbe 
daikwi  of  &e  fapeiiBpciaed  daTi.  This  «ad  depom  ia  of  < 
abte  thickwMfc,  and  tbe  Tan  at  aecfiBiM  expand  ikow  it  to  be  dii> 
i.^:a^r:^r=r2H=:^r^^Ir=^   tiMthr  ion&dL  the  «nta  boBg  ebliqnelT 

a.     nir  dhancaer  of  tbeae  srata  ii 
oE«K|i&ciieL*T  ibeat  fit 
^  -  iiKM-teidbL      Sik  fir  at  I 

^  "     ^  ^    "^       "    ^    d>«,.oaD»   ^  ikr  »««alt  it  not  pre. 
f^>    ^  drcai  Inr  »▼   fc^rr  aaaaa.      Xo  tack 

tr  he  scB  it  ike  onaae  stad  ai  ilir  acniuB  «f  tbe  c^ari^  Thii 
fifermeip  2i»£ob>s  a  £v«Rir  f  cnrn  iw  iM  rva  dcpaaiOL  la  ^ 
2ifinim  fff  t^  wiiser.  t^  i«(iri:£ft2^ra»  if  ite  F^Hb-kiwar  dart  mmj 
he  fxitbcuAi  hf  i^  as jawdDfa  litfc  i^  fim<Mit  ht»  haen  parclj  a 
iwn.h    ^  i^tife^^^sbm     Tbe  lanoifiiiiiaia  ase  esiattlw  i 
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partial  isolation.  Further  separation  of  the  slough  from  the  stream 
is  effected  by  the  growth  of  willows  and  other  vegetation  upon  the 
alluvial  ridge  at  its  head,  which  rapidly  gains  in  height  by  the  debrb 
collected  thereby.  The  lagoon  of  quiet  water  thus  formed  is  a  very 
favorable  station  for  molluscan  and  other  aquatic  life,  sedentary 
animals,  or  those  of  weak  locomotive  powers  becoming  far  more 
numerous  than  in  the  active  current  of  the  parent  stream.  Such  a 
lagoon  thus  gradually  fills  up  with  fine  mud  partly  composed  of  or- 
ganic material.  In  the  case  under  consideration,  the  black  clay 
represents  this  period.  During  this  time  the  mussels  flourished  in 
the  still  water.  Finally  the  lagoon  or  "  slough  "  became  dry  land, 
this  being  the  ordinary  result  of  the  process. 

The  naiad  fauna  of  the  Fish-house  deposit  is  precisely  similar  in 
general  character  to  that  of  the  "  sloughs  "  of  the  Mississippi  River 
to-day. 

The  cap  of  sand  upon  the  black  clay  may  be  regarded  as  a  later 
deposition  of  more  general  geographic  distribution,  while  the  forma- 
tions it  overlies  in  this  place  are  believed  to  be  the  result  of  strictly 
local  causes,  and  antedating  by  a  lapse  of  time,  greater  or  less  in 
duration,  the  overlying  gravels. 

As  to  the  fossils  themselves,  it  must  be  admitted  that  their  diver- 
gence from  living  forms  is  very  slight  in  most  cases — a  fact  which 
Dr.  Lea  significantly  indicated  by  his  choice  of  specific  names. 
Some  of  the  species  are  really  not  distinguishable  from  modern  shells. 
Thus  Unto  nasutoides  has  no  characters  which  can  not  be  readily 
paralleled  in  the  living  Unio  naautua  or  fisherianus,  Anodonta  cor- 
pulenioides  is  equally  indistinguishable  from  A,  corpulenta.  The  ab- 
solute counterpart  of  Ufiio  radiatoidea  may  be  selected  from  any 
collection  of  17.  radiatus,  and  so  on.  The  remarkable  feature  of  the 
series  of  fossil  forms  is  that  certain  of  them  have  no  modern  repre- 
sentatives in  the  Atlantic  drainage  south  of  the  Great  Lake  and  St. 
Lawrence  system.  The  following  "  species  "  exemplify  this  state- 
ment :  U,  ligamentinoides,  alatoideSy  prceanodontoideSy  rectoides,  Ano- 
donta grandioidea  and  corpulentoides.  Although  the  afiSnities  of 
some  of  these  may  have  been  wrongly  estimated,  owing  to  imperfec- 
tion of  the  specimens,  still  a  portion  of  them  unquestionably  bears 
out  the  relationships  affirmed  by  Dr.  Lea.  The  majority  of  these 
species  foreign  to  the  modern  Atlantic  drainage  have  their  living 
allies  in,  or  are  identical  with,  species  of  the  Great  Lake  system,  ex- 
tending also  into  the  northern  Mississippi  drainage  in  which,  more- 
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over,  they  are  better  developed.  Still,  the  characteristic  Miasiisippi 
River  types  of  Unumidcs  are  not  represented  in  the  Fish-house  fauna. 
None  of  the  triangular  or  round  XJnios  with  heavy  teeth  are  found ; 
no  member  of  the  great  tuberculate  or  plicate  groups  occur.  The 
Fish-house  fauna  is  therefore  to  be  assimilated  rather  with  the  Great 
Lake  system  than  with  the  Mississippi  or  Ohio  drainages.  The  spe- 
cies probably  found  their  way  into  the  Atlantic  system  in  New 
York  State,  where  the  Lake  and  Atlantic  waters  are  in  dose  prox- 
imity. They  may  then  have  become  extinct  on  the  Atlantic  slope 
during  the  glacial  period  when  the  rivers  north  of  Delaware  Bay 
were  so  profoundly  affected.^ 

Summary. — The  writer  has  attempted  to  show  (1)  that  the  Fish- 
house  clay  is  a  Pleistocene  deposit,  as  held  by  Lewis,  White  and 
some  others,  not  belonging  to  the  Cretaceous  or  Tertiary  as  Lea, 
Whitfield  and  other  geologists  have  claimed ;  (2)  that  it  is  either 
interglacial  or  preglacial,  and  probably  the  latter ;  (3)  that  it 
is  purely  local  and  fluviatile ;  and  (4)  that  the  structure  of  the 
sand  underlying  the  clay,  now  first  made  known,  gives  a  clue  to  the 
true  explanation  of  the  several  geologic  features  of  the  deposit 

The  position  of  this  deposit  in  the  i>ost-Pliocene  series  is  one  of 
some  difficulty,  but  materials  bearing  upon  the  question  are  not 
wanting.  We  know  that  the  immediately  post-glacial  mollusk  fauna 
of  New  Jersey  was  similar  to  the  modern,  except  that  it  contained 
forms  of  more  northern  distribution  ;  but  there  were  no  distinctively 
trans-Alleghenian  types  such  as  the  Fish-house  beds  contain.*  The 
very  different  character  of  the  latter  fauna  would  therefore  indicate 
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The  following  annual  reports  were  read  and  referred  to  the  Pub- 
lication Committee : — 

REPORT  OF  THE  RECORDING  SECRETARY. 

The  average  attendance  at  the  meetings  of  the  Academy  during 
the  past  year,  from  December  1,  1895,  to  November  30, 1896,  was 
forty.  Verbal  communications  were  made  by  Messrs.  Woolman, 
Goldsmith,  Rand,  Mercer,  Brinton,  Sharp,  Vaux,  Heilprin,  Cope, 
Chapman,  Allen,  Pilsbry,  Carter,  Keeley,  Lyman,  Holman,Sangree, 
Egbert,  Sommerville,  Dixon,  Leeds,  Stokes,  Campbell,  Wistar,  A. 
P.  Brown,  Willcox,  Frazer,  Morris,  Skinner,  A.  E.  Brown,  Rother- 
mel,  Henry,  Leonard,  Morsell,  Dolley,  A.  D.  Smith,  Rhoads,  Stone, 
Fox,  Reese,  Ball,  Horn,  McCook,  Seiss,  Calvert,  Balch,  Hamilton, 
Richardson  and  Miss  Bascom.  Those  that  were  reported  by  their 
authors  were  published  in  the  Proceedings, 

Six  hundred  and  nine  pages  of  the  Proceedings,  illustrated  by  23 
plates,  and  297  pages  of  the  Journal^  with  53  plates,  forming  Parts 
III  and  IV  of  the  tenth  volume,  have  been  issued.  We  are  indebted 
to  Mr.  Clarence  B.  Moore  for  the  illustrations  of  both  numbers. 

The  publication  of  the  Manual  of  Conchology  has  been  continued 
by  the  Conchological  Section.  During  the  year  Parts  63,  64  and 
64a  of  the  1st  Series  (Marine  Univalves),  and  Parts  39  and  40  of 
the  2d  Series  (Pulmonata)  have  been  issued.  The  former  consists  of 
l57  pages  illustrated  by  44  plates,  and  the  latter  121  pages  illus- 
trated by  27  plates.  The  first  parts  of  Vols.  XVII  and  XI  respect- 
ively of  the  two  series  are  now  in  press.  The  expense  of  publication 
of  the  Manual,  copiously  illustrated  as  it  is  with  colored  plates,  is  so 
great  that  the  Section  would  be  unable  to  continue  it  were  it  not  for 
the  support  received  from  conchologists  throughout  the  world. 

The  Entomological  Section  and  the  American  Entomological  So- 
ciety have  published,  during  the  same  period,  288  pages  and  7  plates 
of  the  Entomological  News  and  386  pages  and  11  plates  of  the 
Transactions, 

This  makes  a  total  of  1,858  pages  and  165  plates  issued  under  the 
auspices  of  the  Academy  since  the  first  of  last  December. 

Forty  papers  have  been  presented  for  publication,  as  follows : — 
H.  A.  Pilsbry,  5 ;  Harrison  Allen,  M.  D.,  3  ;  Samuel  N.  Rhoads,  3 ; 
Edw.  D.  Cope,  3 ;  Ida  A.  Keller,  2 ;  Wm.  J.  Fox,  2 ;  R.  W.  Shu- 


sn 


feUclLD^2 ;  H,  A.  PifabrT  nd  ELG.  Yflna»»2;  E.  L.Gfcc%l ; 

WftMer  Su>oe,  1 ;  Tlwo.  Holm.  1 ;  Tin  mm  Mfrfcwi,  1 ;  Amtm  P. 
Bfo^im,!  ;  O.  RO»k,l ;  X  C  HmnxH^Jr^l  ;  Fiedk.  P.  Hcvr, 
ItD^I;  Ch«.S.I>oU«7,3LD^I:  Frmak  C  Baker,  1 ;  ClovkifeT 
Batter,  1 ;  D.a  Jocdiui  and  Clowkder  Batter,  1 ;  Wm.  H.  DdL  1 ; 
J.  B.  EIHt  and  B.  M.  Ererkort,  1 ;  Gilbert  D.  Horrii,  1 ;  &  5. 
BiMadsaiidfiLA.PikbrT,l;  Cbaries  Morrk,  1 ;  Edw.&Bokkl. 
Fo0r  of  thmt  bare  been  recomed  to  tbe  aotbon,  tvo  karc  been 
wilkdnnni,  Ibor  are  beld  for  pablicadoo  next  jcar,  aad  tke  ockcci 
bare  been  iwoed  in  tbe  corrent  rolame  of  ike  iVixwdiffc  In  riev 
of  tke  occasional  appearance  in  newspaper!  of  coakBonieatMXH 
oftred  to  tbe  Academj,  on  tbe  recommendation  of  tke  Poblicatioa 
Committee  a  mDlotion  wa«  adopted  declining  to  print  papers  of 
wbidi  moretbao  a  brief  abstract  had  appeared  elmwbere  tkan  in  tke 
pobiications  of  tbe  societj. 

Tbirtj-fire  members  and  two  correspondents  bare  been  elected. 
Tbe  deatbs  of  tbirteen  members  and  ten  oorre^>oodents  bave  been 
reported,  and  tbe  resignations  of  ten  members  bare  been  accepted,  st 
follows  :  8.  Emlen  Meigs,  Anneslej  R.  Gorett,  Eagene  Delano,  Joka 
C.  Sims,  Jos.  C.  Harrison,  Francis  B.  Reeres,  Tbeo.  Preaser.  James 
Y.  McAllister,  Frank  T.  Patterson  and  Adele  M.  Fielde,  leaTing  s 
gain  of  tweire  members  during  tbe  year. 

The  contributors  to  the  Building  Fund  haying  made  their  final 
report  setting  forth  the  completion  of  the  new  lecture-ball  sad 
museum  building,  the  expenditure  of  the  fund  and  tbe  discontiao- 
ance  of  tbe  organization,  the  action  was  approved  by  tbe  Acad^ay 
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In  response  to  an  invitation,  Dr.  Charles  8.  Dolley  was  requested 
to  contribute  to  the  proceedings  of  the  Congrds  International  de 
P^ches  Maritimes  at  Yille  des  Sables  d'  Olonne. 

The  report  of  the  Committee  on  the  Hayden  Memorial  Award 
conferring  the  recognition  for  1896  on  Prof.  Giovanni  Capellini,  hav- 
ing been  adopted,  the  medal  and  interest  on  the  fund  were  forwarded 
to  the  distinguished  geologist  through  the  Italian  Consul,  and  their 
receipt  has  been  duly  acknowledged. 

An  important  addition  to  the  educational  facilities  of  the  Acad- 
emy was  formally  provided  for  by  the  adoption  of  the  following 
resolution,  June  30 : — 

Resolved,  That  the  Committee  on  Instruction  and  Lectures  of  the 
Academy  be  authorized  to  cooperate  with  the  Ludwick  Institute  in 
the  delivery  of  free  courses  of  lectures  on  the  natural  sciences,  pri- 
marily to  the  teachers  in  schools,  and  that  the  Academy  expresses 
its  satisfaction  with  the  plan  proposed  by  the  Institute  for  the  ad- 
vancement of  public  education. 

A  resolution  was  adopted  December  24, 1895,  empowering  the 
President  to  designate  annually  two  members  of  the  Academy  to  the 
electors  of  the  Wistar  Institute  of  Anatomy  and  Biology  to  serve  as 
managers  of  the  Institute  under  the  deed  of  endowment  until  their 
successors  shall  have  been  appointed. 

A  resolution  urging  the  Commissioner  of  City  Property  to  take 
timely  measures  for  the  extermination  of  the  tussock  moth  from 
squares  and  city  trees  was  adopted,  and  the  subject  referred  to  a 
committee  of  entomologists  who  drew  up  and  submitted  to  the 
Commissioner  a  set  of  suggestions  which,  if  carried  out,  would  un- 
doubtedly effect  the  very  desirable  object  contemplated. 

The  Academy's  attention  having  been  called  to  a  bill  before 
Congress  for  the  prevention  of  vivisection,  a  series  of  resolutions  pre- 
pared by  a  Committee  consisting  of  Messrs.  Cope,  Sharp  and  H.  F. 
Moore,  deprecating  its  adoption,  was  ordered  to  be  sent  to  Washing- 
ton as  an  expression  of  the  Academy's  views  on  the  subject. 

The  fourth  Tuesday  of  each  month  has  been  assigned  to  the 
Anthropological  Section  for  cooperation  with  the  meetings  of  the 
Academy. 

All  of  which  is  respectfully  submitted. 

Edw.  J.  Nolan, 
Recording  Secretary, 
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REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  Corresponding  Secretary  respectfully  reports  that  during  the 
past  year,  commencing  December  1,  1895,  there  have  been  received 
from  eighty -seven  societies,  museums,  libraries,  etc.,  one  hundred 
and  eighty-two  acknowledgements  of  the  receipt  of  the  publications 
of  the  Academy ;  and  from  forty-five  societies,  libraries,  etc.,  fifty- 
seven  notices  that  their  publications  have  been  forwarded  to  the 
Academy,  together  with  eighteen  applications  to  exchange  publi- 
cations for  Reports,  Proceedings,  etc.,  and  asking  for  missing  num- 
bers of  the  publications  of  the  Academy. 

Twenty-five  letters  on  various  subjects  have  been  received,  and 
twenty-six  written.  Twenty-one  circulars  and  invitations  extended 
to  the  Academy  to  participate  in  Congresses  or  meetings,  and  an- 
nouncements of  the  deaths  of  scientific  men  have  been  received 
and,  when  necessary,  acknowledged. 

During  the  year  two  correspondents  have  been  elected  and  notified. 

The  deaths  of  the  following  correspondents  have  been  reported : — 

M.  S.  Bebb,  of  Rockford,  Illinois,  elected  in  1881,  died  December 
6,  1895. 

Don  Antonio  del  Castillo,  of  Mexico,  elected  1874,  died  October 
27, 1895. 

Prof.  Gabriel  Auguste  Daubr^,  of  Paris,  France,  elected  1884, 
died  May  29, 1896. 

George  Edward  Dobson,  of  London,  England,  elected  1884,  died 
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The  additions  to  the  library  of  the  Academy  since  the  last  of  Nov- 
ember, 1895,  have  numbered  5,372,  of  which  4,357  are  pamphlets  and 
parts'  of  periodicals,  986  volumes,  22  maps  and  8  photographs. 

They  have  been  received  from  the  following  sources : — 

Societies, 

I.  V.  Williamsom  Fund,    . 

Editors, 

Authors, 

XJ.  S.  Dept.  of  Agriculture, 

J.  A.  Meigs  Fund,  .     .     . 

XJ.  S.  Dept.  of  the  Interior, 

Pennsylvania  State  Library, 

Geological  Surv.  of  Sweden, 

Charles  P.  Perot,      .     .     . 

H.  A.  Pilsbry,     .... 

Wilson  Fund,      .... 

Comity  Geologique  Russe, 

Ministry  of  Public  Works, 
France, 

Thomas  Meehan,     .     .     . 

XJ.  S.  Dept.  of  State,     .     . 

East  Indian  Government, 

G^logical  Surv.  of  Canada, 

Trustees  of  British  Museum 

XJ.  S.  Dept.  of  Labor,  .     . 

General  Appropriation,     . 

Geological  Survey  of  India, 

Tennessee  State  Board  of 
Health, 

Department  of  Mines,  New 
South  Wales,   .... 

Stewart  Culin,     .... 

XJ.  S.  Treas.  Department, 

Cal.  State  Mining  Bureau, 

Geological  Survey  of  Mis- 
souri,       

XJ.  S.  Fish  Commission,     . 

Benjamin  Sharp,     .     .     . 

Bentham    Trustees,    Kew 
Garden, 


2,399 

Conchological    Section    of 

1,140 

the  Academy, .... 

3 

1,084 

Chas.  E.  Smith,  .... 

2 

166 

Department  of  Agriculture, 

112 

Victoria, 

2 

62 

Geological  Comm.  Mexico, 

2 

45 

Geological  Survey  of  Ala- 

44 

bama,     

2 

85 

Geological  Survey  of  New 

34 

Jersey, 

2 

83 

Henry  C.  Chapman,     .     . 

2 

16 

Rev.  Francis  Bamum, 

2 

15 

Secretary  of  State,  Mexico, 

2 

Secretary  of  Works,  Mex., 

2 

14 

U.  S.  War  Department,     . 

2 

13 

William  E.  Meehan,     .     . 

2 

12 

Wm.  J.  Fox, 

2 

11 

Messrs.  Appleton  &  Co.,    . 

10 

Messrs.  C.  E.  Howe  &  Co., 

10 

Cochin  Government,     .     . 

7 

F.  M.  Comstock,      .     .     . 

7 

Department    of  Mines, 

7 

Nova  Scotia,    .... 
Geological    and    Natural 

7 

History  Survey,  Minn., 
Geological  Survey  of  Iowa, 

7 

Geological  Survey  of  Mis- 

6 

souri,      

6 

Geological  Survey  of  Penn- 

4 

sylvania,     

Geological  Survey  of  Rou- 

4 

mania, 

4 

Mrs.  John  Gilbert,   .     .     . 

8 

Guy  Hinsdale,     .... 
Angelo  Heilprin,     .     .     . 

3 

Harold  Wingate,     .     .     . 
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niixMxa  Sute  Bo^rd  of  Ag- 

ricahare, 

Benj.  S.  LjmAn,      .     .     . 
Cyma  H.  McComuurk, 
Karyland    Sute  Wemiher 

Serrice, 

MaaaAcbnaetta  Stale  BcMrd 

of  Agriculture,     .     .     . 

J.  C.  Morgan 

Metropolitan    Park    Com- 

miMion,   ManacbuflettA, 


'  MjPMlcrof  Kdnratioc,  Op- 

1  ,       tario, 

1      Edw.  J.  Nolan,  .     .     ,     . 
1  I  South   African    Gorem- 

ment, 

1     Geological  Surr^  of  Por- 
tugal,      

1      U.  S.  Coast  and  Geodedc 

1  .       Surrey, 

W.  H.  Hamed,  .... 


These  acoemona  were  distributed  to  the  seTend  depArti 
the  library,  ac  follows : — 


Journals, 

4,420 

Ornithology,  . 

Geology, 

187 

Mineralogy,    . 

Botany 

155 

Physical  Science, 

General  Natural  History,  . 

127 

Geography,     . 

Agriculture, 

78 

Ichthyology,  . 

Anthropology,     .     .     .     . 

43 

Medicine,  .     . 

Voyages  and  Travels,    .     . 

38 

Helminthology, 

Anatomy  and  Pbyniolog}', 

37 

Herpetology,  . 

Entomolog}', 

37 

Bibliography, 

Conchology, 

33 

Chemistry, 

Encyclopedias,     .     .     .     . 

31 

Miscelkneous, 

Mammalogy, 

28 

iHof 


25 
2S 

21 

II 

IS 

9 

8 
7 
5 
4 
69 


As  heretofore,  all  additions  have  been  promptly  catalogued  and 
iced  for  use,  the  iceuifratihjca]  arnnutfenieiit  of  uerii^cali 
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Six  hundred  and  forty-nine  volumes  have  been  bound  and  sixty- 
nine  are  now  in  the  hands  of  the  binders.  This  does  not  half  com- 
plete the  work  on  the  accumulation  of  unbound  journals,  and  a 
much  more  liberal  appropriation  than  the  Academy  is  at  present 
able  to  make  is  necessary  to  place  the  remainder  of  this  most  im- 
portant section  of  the  library  in  good  working  condition. 

Renewed  effort  has  been  made,  as  the  several  sets  of  journals  have 
been  prepared  for  the  bindery,  to  obtain  a  supply  of  deficiencies.  In 
many  cases  the  replies  to  applications  have  been  gratifyingly  liberal, 
special  acknowledgment  being  due,  in  this  connection,  to  the  Im- 
perial Academy  of  Science  of  St.  Petersburg,  from  which  170  vol- 
umes, extending  back  to  1726,  and  not  heretofore  in  the  library  of 
the  Academy,  have  been  received. 

Important  additions  have  been  made  to  the  collection  of  lantern 
slides,  the  formation  of  which  was  noted  last  year.  Dr.  Charles 
Schaeffer  has  given  163  ;  Dr.  Benjamin  Sharp,  36 ;  Wm.  Stevenson, 
12  ;  Silas  L.  Schumo,  3 ;  while  26  were  purchased,  making  the  en- 
tire collection  566. 

We  are  indebted  to  Mr.  William  E.  Haydock  for  a  fine  crayon 
portrait  of  Mr.  John  G.  Meigs,  whose  legacy  to  the  Academy  was 
recorded  in  my  last  annual  report. 

On  retiring  from  the  Presidency  at  the  expiration  of  his  four 
years  of  office.  General  Isaac  J.  Wistar  contributed  his  portrait  in 
oil,  by  Vonnah,  to  the  gallery  of  Presidents,  thus  completing  a  col- 
lection of  much  value  and  interest. 

I  am  glad  to  again  acknowledge  the  efficient  services  of  my  as- 
sistant, Mr.  William  J.  Fox. 

Edw.  J.  Nolan, 

Librarian. 


REPORT  OF  THE  CURATORS. 

The  year  just  passed  is  especially  noteworthy  in  the  history  of  the 
Academy  on  account  of  the  opening  of  the  new  museum  building  to 
the  public.  It  has  been  impossible  to  prepare  the  entire  building 
for  exhibition  this  year ;  yet  it  was  considered  desirable  to  open  a 
portion  of  it  to  the  public  without  further  delay,  and,  in  accordance 
with  this  plan,  the  first  and  second  floors,  comprising  the  de]>art- 
ments  of  Mineralogy,  Archseology  and  Mammalogy,  were  formally 
opened  October  20th  with  appropriate  ceremony. 
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Much  time  has  necessarily  been  consumed  in  arranging  and  label- 
ling the  collections  in  their  new  quarters.  In  addition  to  the  Wm. 
S.  Vaux  Collections,  representing  Mineralogy  and  Archaeology,  and 
the  Clarence  B.  Moore  Archaeological  Collection,  which  were  ar- 
ranged on  the  first  floor  of  the  new  building  during  the  present  year, 
all  the  other  archseological  material  has  been  arranged  in  new  eases 
procured  for  its  reception,  the  majority  of  them  uniform  with  those 
containing  the  Moore  Collection.  Prof  F.  W.  Putnam,  of  Cam- 
bridge, devoted  some  days  to  helping  us  in  the  general  arrangement 
and  classification  of  the  collections,  after  which  they  were  finally 
placed  and  labelled.  The  Peruvian  and  Egyptian  mummies  were 
also  arranged  in  new  cases  and  displayed  on  this  floor. 

The  entire  collection  of  mammals  was  transferred  from  the  old 
building  to  the  second  floor  of  the  new  museum,  the  old  cases  being 
necessarily  retained  in  use  until  new  and  more  suitable  ones  can  be 
substituted. 

The  series  of  mounted  mamm^als  is  now  displayed  in  a  thoroughly 
systematic  manner  and  carefully  labelled,  with  the  families  and 
orders  indicated  in  each  case,  an  arrangement  that  was  quite  im- 
possible in  the  former  crowded  galleries.  Many  recently  mounted 
specimens  have  been  exhibited  for  the  first  time,  and  a  number  of 
badly  mounted  duplicate  specimens  have  been  removed  from  the 
cases  to  the  study-collection  of  skins.  Other  poorly  mounted  speci- 
mens are  being  removed  as  fast  as  new  and  better  examples  can 
be  obtained.  In  this  way  the  inferior  work  of  the  old  time  taxider- 
mists  13  being  rapidly  replaced  by  the  life-like  motintg  that  cbarac- 
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tological  collections  to  much  better  advaDtage,  while  the  vacant 
i^ace  under  the  south  gallery  has  been  partitioned  off  uniform  with 
the  Entomological  room,  to  furnish  apartments  for  the  Biological 
and  Geological  Sections.  Two  additional  commodious  rooms  have 
been  fitted  up  for  the  Botanical  Section  on  the  library  floor. 

During  the  year  the  cataloguing  of  the  mineral  collection  has 
been  continued,  and  a  series  of  minerals  from  Pennsylvania  and 
New  Jersey  selected  from  the  general  exhibit,  has  been  arranged  in 
the  department  of  local  natural  history. 

Work  on  the  invertebrate  fossils  has  been  mainly  confined  to  the 
Lea  Eocene  Collection.  Through  the  liberality  of  the  Rev.  L.  T. 
Chamberlain,  D.  D.  a  third  fine  case  has  been  procured  for 
the  display  of  the  collection,  and  Mr.  C.  W.  Johnson  has  been 
enabled  to  spend  much  time  in  arranging  and  labelling  the  speci- 
mens and  in  carrying  on  valuable  exchanges,  besides  making  a  short 
trip  to  the  Potomac  Valley,  where  a  large  collection  was  made. 

In  the  Department  of  Vertebrate  Palaeontology  a  valuable  addi- 
tion has  been  made  to  the  museum  by  the  final  arrangement  and 
labelling  of  the  Port  Kennedy  Collection.  Work  at  the  cave  has 
been  actively  and  successfully  pushed  forward  during  the  year  by 
Dr.  Dixon  and  Mr.  H.  C.  Mercer. 

Great  progress  has  also  been  made  in  cataloguing  and  renovating 
the  collection  of  birds,  so  that  this  work  is  rapidly  nearing  comple- 
tion. Many  valuable  additions  have  also  been  received,  especially 
to  the  Delaware  Valley  Ornithological  Collection  of  local  birds,  the 
increase  of  which  has  necessitated  the  addition  of  a  new  plate-glass 
case  for  its  accommodation.  Further  particulars  of  work  in  this 
department  will  be  found  in  the  report  of  the  Ornithological  Section. 

In  other  departments  the  work  has  been  mainly  restricted  to  cata- 
loguing and  arranging  the  large  additions  received  during  the  year, 
and  looking  after  the  general  condition  of  the  specimens,  which  is 
now  excellent. 

The  additions  to  the  museum  during  the  year  have  been  note- 
worthy. One  of  the  most  important  of  these  is  the  archaeolog- 
ical and  zoological  material  obtained  by  Dr.  Benjamin  Sharp  dur- 
ing a  cruise  along  the  coast  and  among  the  islands  of  Alaska  and 
Siberia  in  the  U.  S.  Revenue  Cutter  **  Bear,"  during  the  year 
1895.  Besides  fine  series  of  native  implements,  there  are  valuable  col- 
lections of  mollusks  and  birds,  and  a  Pacific  walrus ;  also  three  fur 
seals,  which  now  make  one  of  the  most  attractive  groups  in  the  mu- 

38 
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seum.  Another,  and  one  of  the  most  valuable  accessioDs,  is  a  series 
of  mammals,  birds,  fishes  and  reptiles  collected  in  Somali-land  by 
Dr.  A.  Donaldson  Smith  on  his  expedition  through  that  country. 

Valuable  collections  of  birds,  moUusks  and  plants  were  likewise 
obtained  for  the  Academy  by  Mr.  Greorge  Russell  in  British  Guiana. 
Another  important  addition  is  the  collection  of  marine  invertebrates 
prepared  in  formaline  by  our  preparateur,  Mr.  F.  W.  Walmsley. 
Many  other  donations  have  been  received,  special  mention  of  which 
will  be  found  in  the  appended  list  of  accessions,  including  a  number 
of  rare  specimens  from  the  Zoological  Society  of  Philadelphia. 

The  various  collections  under  the  care  of  special  conservators 
have  received  careful  attention  during  the  year,  and  to  the  gentle- 
men who  have  rendered  this  important  service  the  Curators  would 
express  their  indebtedness — to  Messrs.  Thomas  Meehan  and  Steward- 
son  Brown  of  the  Botanical  Section  ;  Dr.  Henry  Skinner  of  the 
Entomological  Section,  and  William  W.  Jefferis,  Curator  of  the 
Wm.  S.  Vaux  Collections. 

Valuable  assistance  has  also  been  rendered  in  various  departments 
of  the  museum  by  the  students  of  the  Jessup  Fund :  Miss  Helen  Hig- 
gins,  Miss  Jennie  Letson,  Messrs.  H.  W.  Fowler,  William  J.  Gter- 
hard,  E.  G.  Vanatta  and  S.  H.  Hamilton. 

Henry  C.  Chapman, 

Chairman  of  the  CuratarB, 
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hoped  that  the  Bedfield  Herbarium  Memorial  Fund  may  secure  the 
active  interest  of  the  Academy. 

The  officers  for  the  ensuing  year  are : — 

Directory 

Vice-Diredorj        .... 

Conservator  and  Treasurer ,    . 

Recorder, 

Corresponding  Secretary, 


Thomas  Meehan. 
.    Charles  £.  Smith. 
.    Stewardson  Brown. 
.    Chas.  Schafier,  M.  D. 

Jos.  Crawford. 
Thomas  Meehan, 

Director. 


In  presenting  this  report  for  the  year  your  Conservator  is  glad  to  be 
able  to  announce  that  the  work  of  permanently  mounting  the  general 
herbarium  has  been  carried  on  steadily,  and  is  completed  nearly  to 
the  end  of  the  Compositse,  which  should  be  a  matter  of  congratula- 
tion to  all  those  interested  in  this  very  important  work. 

Such  an  advance  has  been  made  possible  through  the  untiring 
efforts  of  the  Director  of  the  Section,  Mr.  Thomas  Meehan,  who  has 
devoted  a  large  amount  of  his  time  to  the  work  during  the  past 
year. 

In  this  connection  the  Conservator  wishes  to  acknowledge  the 
services  of  the  Assistant  in  the  herbarium,  Mrs.  E.  F.  Hochgesang, 
who  has  rendered  most  valuable  aid  in  mounting  and  redistributing 
the  plants,  fully  ten  thousand  sheets  having  been  handl^  during 
the  year. 
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Island  plants,  collected  in  1895  by  Mr.  A.  A.  Heller,  and  purchased 
for  the  herbarium ;  209  species  of  Mexican  Plants,  collected  by 
Prof.  G.  C.  Pringle,  and  purchased  for  the  herbarium ;  and  241 
species  of  Asia  Minor  Plants,  collected  by  Prof.  Bornmiiller,  and 
purchased  for  the  herbarium. 

The  attention  of  the  Academy  is  respectfully  called  to  the  fact  that 
the  825  species  purchased  during  the  past  year,  were  paid  for,  not 
from  the  funds  of  the  Section,  but  entirely  by  two  of  its  members. 
Many  very  desirable  collections  were  declined  on  account  of  the 
lack  of  funds ;  this  is  particularly  to  be  regretted  as  regards  the 
plants  of  our  own  country,  in  which  we  are  in  many  cases  very  defi- 
cient. 

The  creation  of  a  fund  for  the  purchase  of  such  collections  is  im- 
mediately desirable. 

Since  the  last  report  the  Academy  has  placed  at  the  disposal  of 
the  Section  two  rooms  formerly  occupied  by  the  Department  of 
Entomology.  The  one  on  the  gallery  floor  has  been  partially  fitted 
up  as  a  work-room. 

The  room  on  the  library  floor,  which  it  is  designed  to  use  for  addi- 
tional herbarium  space,  has  not  as  yet  been  occupied  to  any  extent, 
owing  to  the  lack  of  funds  for  furnishing.  Additional  cases  for  the 
accommodation  of  the  herbarium  are,  however,  an  absolute  neces- 
sity, as  the  present  cases  are  crowded  to  an  extent  that  is  damaging 
to  the  specimens ;  it  is  therefore  earnestly  hoped,  that  before  the 
close  of  the  next  year,  this  most  pressing  need  will  have  been 
supplied. 

Respectfully  submitted, 

Stewardson  Brown, 

Conservator. 


REPORT  OF  THE  MINERALOGICAL  AND  GEOLOG- 
ICAL SECTION. 

Tefi  meetings  of  the  Section  have  been  held  during  the  year,  with 
an  average  attendance  of  ten  members.  A  notable  addition  to  the 
facilities  of  the  Section  has  been  the  laboratory  erected  on  the  first 
floor  of  the  Museum  by  contributions  from  the  Section  and  its  indi- 
vidual members  and  from  the  Academy.  This  removes  a  serious 
difficulty  under  which  we  have  labored,  and  cannot  fail  to  facilitate 
its  work. 
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Few  additions  have  been  made  to  the  mineral  collection  of  the 
Academy,  except  to  the  local  collection,  which  has  been  arranged  in 
part  and  displayed  to  advantage.  It  seems  to  have  attracted  the 
attention  of  visitors.  It  is  hoped  that  this  collection  may  be  much 
increased  in  the  near  future,  and  that  we  may  also  have  the  means 
of  displaying  a  representation  of  the  rocks  of  the  vicinity  of  Philadel- 
phia of  which  the  Academy  has  a  fair  supply,  while  there  has  been 
promised  to  the  Section  for  the  Academy  a  very  large  and  nearly 
complete  series. 

Although  not  in  the  care  of  the  Section,  it  may  not  be  inoppor- 
tune to  call  attention  to  the  William  S.  Vaux  Collection,  which  is 
now  displayed  to  advantage  in  the  new  building.  The  Conservator 
of  the  Section  holds  the  same  relation  to  this  collection,  and  to  him 
is  due  much  credit  for  its  condition.  As  he  accepts  no  salary  the 
entire  income  of  the  fund  has  been  applied  to  the  improvement  of 
the  collection.  During  the  year  many  valuable  specimens  have  been 
added  to  it.    The  officers  of  the  Section  are : — 


Director, 

Vice-JDirectar  and  Conservator, 

Recorder, 

Treasurer, 

Respectfully  submitted, 


Theo.  D.  Rand. 
W.  W.  Jefferis. 
Chas.  Schaflbr. 
John  Ford. 

Theo.  D.  Rand, 

DvredoT. 
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These  specimens  aggregated  3,192,  and  all  of  them  have  been  care- 
fully labeled.  Besides  the  7,386  specimens  entered  on  the  rough 
catalogue,  1,980  entries  have  been  copied  into  the  permanent  cata- 
logue. 

The  groups  catalogued  during  the  year  comprised  all  the  remain- 
ing families  of  the  Picon  Passeres,  except  the  Trochilidse,  together 
with  the  Picarise  and  Scansores.  The  exhibition  series  of  all  these 
fiunilies  has  been  remounted  except  the  Coccyges,  Psittaci  and 
Trochili,  so  that  it  will  be  an  easy  matter  to  complete  the  renova- 
tion of  the  ornithological  collection  during  the  ensuing  year. 

Owing  to  the  liberality  of  friends  of  the  Academy,  we  have  been 
enabled  to  procure  nineteen  air-tight  cases  for  the  reception  of  the 
study  series  of  skins  similar  to  those  already  in  use.  This  has  en- 
abled us  to  arrange  almost  all  the  unmounted  specimens  in  syste- 
matic order  in  the  Section-room  where  they  are  easily  accessible  to 
the  student. 

The  exhibition  series  of  Passeres,  Picarise,  etc.,  has  been  arranged 
in  order  in  the  large  cases  in  the  middle  of  the  ornithological  gallery 
following  the  Rapacious  birds,  thus  entirely  clearing  the  wall  cases, 
except  a  few  duplicate  specimens  which  are  placed  there  temporarily 
until  they  can  be  unmounted. 

The  additions  to  the  collection  during  the  year,  while  not  as  great 
numerically  as  those  of  the  previous  year,  comprise  some  exceed- 
ingly valuable  collections  containing  many  species  not  before  repre- 
sented. 

The  most  important  of  these  are  the  Donaldson  Smith  Collection 
of  African  birds  from  Somali-land,  containing  duplicates  of  many  of 
the  new  species  discovered  by  Dr.  Smith,  and  the  collection  of 
Alaskan  and  Siberian  birds  obtained  by  Dr.  Benj.  Sharp,  which 
well  supplements  the  five  series  of  the  Arctic  birds  from  the  north 
Atlantic  already  in  the  Academy's  collection.  Other  noteworthy 
accessions  were  a  collection  of  Britbh  Guiana  birds  obtained  through 
Mr.  Bussell,  and  a  small  collection  from  Nova  Scotia  presented  by 
Mr.  Robt.  T.  Young. 

The  general  condition  of  the  collection  is  excellent,  and  the  in- 
creased facilities  for  study  offered  by  the  new  arrangement  have  been 
taken  advantage  of  by  a  number  of  students,  while  specimens  have 
been  loaned  to  specialists  in  various  other  institutions. 

The  Delaware  Valley  Ornithological  Club  has  held  its  meetings 
regularly  at  the  Academy,  and  aided  materially  in  keeping  up  a 
lively  interest  in  the  Ornithological  Department    The  collection 
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vill  be  found  ia  tbe  ap|K!nde»d  Bs  of  ■cmwifiF,  indiMfinf  a  nasiber 
of  rape  wfmmemt  £rom  tbe  ZM>kieical  Socmkt  of  Pliiladripbia. 

Tbe  Tanoiw  ooBeesicinf  under  tbe  eare  of  ipecial  oonaermuio 
bare  reeeipad  enref&l  atscnxkn  dnnnr  tbe  fear,  and  to  tlie  fcntie- 
men  irbc*  bare  rendered  ibk  im^onant  aerrioe  tke  Garalors  vonld 
exprev  ihar  xadebcedDos— 4c«  Meaerk  TV«iaf  Meebaa  and  Scmard> 
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and  work  tables  will  be  at  the  disposal  of  the  members,  and  it  is 
hoped  will  be  used  for  scientific  investigation. 
The  officers  of  the  Section  are  as  follows : — 


Director, 
Viee-Directar, 
Treasurer, 
Coneervatar,  . 
Corresponding  Secretary, 
Recorder, 


J.  Cheston  Morris,  M.  D. 

John  C.  Wilson. 

Chas.  P.  Perot. 

F.  J.  Keely. 

John  G.  Rothermel. 

M.V.Bali. 

M.  V.  Ball, 

Eecorder, 


REPORT  OF  THE  CONCHOLOGICAL  SECTION. 

The  arrangement  of  theconchological  collection  remains  substan- 
tially as  reported  last  year,  want  of  space  preventing  the  progress 
of  the  systematic  rearrangement  in  the  exhibition  cases  of  the  families 
of  mollusks  studied  and  relabelled  during  the  year,  in  connection 
with  the  monographic  work  in  the  Manual  of  Conchology.  The 
remainder  of  the  Tectibranch  gastropods,  including  the  Aplysiidce, 
Pleurobranchidce  and  Umbraculidas,  and  of  the  land  mollusks  a 
considerable  part  of  the  JBu/tmu/tc?(s,  have  been  revised  and  prepared 
for  arrangement  in  the  cases.  The  genus  Cerion  has  been  studied 
by  Mr.  Vanatta  and  the  Conservator,  and  the  collection  relabelled 
and  arranged  according  to  a  complete  catalogue  of  the  species  pub- 
lished in  the  Proceedings  of  the  Academy.  It  is  gratifying  to  state 
that  out  of  seventy  described  species  of  Cerion  we  are  in  possession 
of  all  but  seven,  and  have  extensive  series  of  most  of  the  species. 

A  portion  of  the  American  Slugs  have  been  studied,  and  large 
additions  to  the  collection  made ;  partial  results  being  given  in  a 
paper  published  by  the  Academy,  the  greater  part  of  this  work  be- 
ing due  to  Mr.  Vanatta's  industry. 

A  considerable  collection  of  mollusks  from  Uruguay  and  adjacent 
regions  has  been  received  from  Dr.  Wm.  H.  Rush,  U.  S.  N.,  com- 
prising many  species  new  to  the  collection,  and  about  twenty  new  to 
science. 

A  valuable  collection  of  Alaskan  mollusks,  made  by  Dr.  Benj. 
Sharp,  has  been  presented  to  the  Academy,  but  not  yet  wholly  de- 
termined. The  remainder  of  Prof.  Heilprin's  Bermuda  collection 
has  been  placed  in  the  cases,  and  with  what  we  already  had,  forms 
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been  well  attended,  the  smallest  number  of  persons  present  at  any 
meeting  being  eleven,  and  the  largest  seventeen.  The  scientific 
communications  have  been  of  interest  and  of  practical  value  in 
the  advancement  of  entomology. 

At  the  annual  meeting,  held  December  17th,  the  following  were 
elected  officers  to  serve  during  the  coming  year: — 

DiredoTf George  H.  Horn. 

Vtee-Director, C.  S.  Welles. 

Treaeurer, C.  T.  Cresson. 

Conservator  and  Recorder,       .         .  Henry  Skinner. 

Secretary, W.  J.  Fox. 

Publication  Committee,    .  .         .      i  t\t*t^.  i. 

( J.  H.  Ridings. 

Henry  Skinner, 

Eecorder. 


REPORT  OF  THE  BOTANICAL  SECTION. 

The  Director  of  the  Botanical  Section  respectfully  reports  that  this 
department  of  the  Academy  is  in  a  prosperous  condition.  It  is  free 
from  debt,  and  has  a  small  surplus  in  its  treasury.  Meetings  have 
been  held  regularly  at  stated  times  when  many  matters  of  importance 
to  botanical  science  were  brought  forward  and  discussed. 

The  progress  an.d  needs  of  the  herbarium  are  well  set  forth  in  the 
statement  of  the  Conservator,  Mr.  Stewardson  Brown,  which  is  sub- 
mitted as  a  part  of  this  report.  It  is  hoped  that  the  Redfield  Mem- 
orial Herbarium  Fund,  efforts  to  enlarge  which  from  outside  sources 
have  been  held  in  abeyance  the  past  year,  may  soon  be  increased. 
The  income  from  this  should  be  immediately  available  to  aid  in 
securing  additional  collections,  while  the  principal  sum  is  growing 
80  as  to  secure  the  essential  services  of  a  Curator.  The  voluntary 
labors  of  Messrs.  Crawford,  Beringer,  Brown  and  Meehan,  in  arrang- 
ing the  herbarium  and  preparing  the  specimens  for  fastening  down, 
have  been  continuous  the  past  two  years.  It  will  take  some  five  or 
six  years,  at  the  same  rate  of  proceeding,  to  complete  the  task,  even 
if  no  additions  were  made  to  the  collection.  It  is  a  question  whether 
it  is  wise  to  depend  greatly  on  this  assistance,  and  it  is  earnestly 
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boped  that  the  Redfield  Herbariom  Memorial  Fond  may  aecare  the 
active  interest  of  the  Academy. 

The  officers  for  the  ensuiDg  jear  are : — 

Diredar, Thomas  Meehan. 

Vtee-IHredar, Charles  £.  Smith. 

C(m$ervcUar  and  Treatwrer,    .  Stewardson  Brown. 

Recorder, Chas.  Schaffer,  M.  D. 

Ccfrreepimding  Secretary  ^  .Jos.  Crawford. 

Thomas  Meehah, 

Diredar. 

In  presenting  this  report  for  the  year  jour  Conservator  is  glad  to  be 
able  to  annoonce  that  the  work  of  permanently  mounting  the  general 
herbarium  has  been  carried  on  steadily,  and  is  completed  nearly  to 
the  end  of  the  Compoeitae,  which  should  be  a  matter  of  oongratula> 
tion  to  all  those  interested  in  this  very  important  work. 

Such  an  advance  has  been  made  possible  through  the  untiring 
efforts  of  the  Director  of  the  Section,  Mr.  Thomas  Meehan,  who  has 
devoted  a  large  amount  of  his  time  to  the  work  during  the  past 
year. 

In  this  connection  the  Conservator  wishes  to  acknowledge  the 
services  of  the  Aaeistant  in  the  herbarium,  Mrs.  £.  F.  Hochgesang, 
who  has  rendered  most  valuable  aid  in  mounting  and  redirtribnting 
the  plants,  fully  ten  thousand  sheets  having  been  handled  during 
the  year. 

In  additions  this  year  has  not  been  behind  former  ones,  as  2,450 
ud  varietii^  huve  l>eeEi  adiin)  to  tUe  berbarium,  of  which 
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Idand  plants,  collected  in  1895  bj  Mr.  A.  A.  Heller,  and  purchased 
for  the  herbarium ;  209  species  of  Mexican  Plants,  collected  by 
Prof.  G.  C.  Pringle,  and  purchased  for  the  herbarium ;  and  241 
species  of  Asia  Minor  Plants,  collected  by  Prof.  Bornmiiller,  and 
purchased  for  the  herbarium. 

The  attention  of  the  Academy  is  respectfully  called  to  the  fact  that 
the  825  species  purchased  during  the  past  year,  were  paid  for,  not 
from  the  funds  of  the  Section,  but  entirely  by  two  of  its  members. 
Many  very  desirable  collections  were  declined  on  account  of  the 
lack  of  funds ;  this  is  particularly  to  be  regretted  as  regards  the 
plants  of  our  own  country,  in  which  we  are  in  many  cases  very  defi- 
cient. 

The  creation  of  a  fund  for  the  purchase  of  such  collections  is  im- 
mediately desirable. 

Since  the  last  report  the  Academy  has  placed  at  the  disposal  of 
the  Section  two  rooms  formerly  occupied  by  the  Department  of 
Entomology.  The  one  on  the  gallery  floor  has  been  partially  fitted 
up  as  a  work-room. 

The  room  on  the  library  floor,  which  it  is  designed  to  use  for  addi- 
tional herbarium  space,  has  not  as  yet  been  occupied  to  any  extent, 
owing  to  the  lack  of  funds  for  furnishing.  Additional  cases  for  the 
accommodation  of  the  herbarium  are,  however,  an  absolute  neces- 
sity, as  the  present  cases  are  crowded  to  an  extent  that  is  damaging 
to  the  specimens ;  it  is  therefore  earnestly  hoped,  that  before  the 
close  of  the  next  year,  this  most  pressing  need  will  have  been 
supplied. 

Respectfully  submitted, 

Stewardson  Brown, 

Conservator. 


REPORT  OF  THE  MINERALOGICAL  AND  GEOLOG- 
ICAL SECTION. 

Ted  meetings  of  the  Section  have  been  held  during  the  year,  with 
an  average  attendance  of  ten  members.  A  notable  addition  to  the 
facilities  of  the  Section  has  been  the  laboratory  erected  on  the  first 
floor  of  the  Museum  by  contributions  from  the  Section  and  its  indi- 
vidual members  and  from  the  Academy.  This  removes  a  serious 
difficulty  under  which  we  have  labored,  and  cannot  fail  to  facilitate 
its  work. 
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Few  additions  have  been  made  to  the  mineral  collection  of  the 
Academy,  except  to  the  local  collection,  which  has  been  arranged  in 
part  and  displayed  to  advantage.  It  seems  to  have  attracted  the 
attention  of  visitors.  It  is  hoped  that  this  collection  may  be  much 
increased  in  the  near  future,  and  that  we  may  also  have  the  means 
of  displaying  a  representation  of  the  rocks  of  the  vicinity  of  Philadel- 
phia of  which  the  Academy  has  a  fair  supply,  while  there  has  been 
promised  to  the  Section  for  the  Academy  a  very  large  and  nearly 
complete  series. 

Although  not  in  the  care  of  the  Section,  it  may  not  be  inoppor- 
tune to  call  attention  to  the  William  S.  Vaux  Collection,  which  is 
now  displayed  to  advantage  in  the  new  building.  The  Conservator 
of  the  Section  holds  the  same  relation  to  this  collection,  and  to  him 
is  due  much  credit  for  its  condition.  As  he  accepts  no  salary  the 
entire  income  of  the  fund  has  been  applied  to  the  improvement  of 
the  collection.  During  the  year  many  valuable  specimens  have  been 
added  to  it.    The  officers  of  the  Section  are : — 


Director, 

Vice-Director  and  Conservator, 

Recorder, 

Treasurer, 

Bespectfully  submitted. 


Theo.  D.  Rand. 
W.  W.  Jefferis. 
Chas.  Schafibr. 
John  Ford. 

Theo.  D.  Rand, 

Director. 
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These  specimens  aggregated  3,192,  and  all  of  them  have  been  care- 
fully labeled.  Besides  the  7,386  specimens  entered  on  the  rough 
catalogue,  1,980  entries  have  been  copied  into  the  permanent  cata- 
logue. 

The  groups  catalogued  during  the  year  comprised  all  the  remain- 
ing families  of  the  Picon  Passeres,  except  the  TrochilidsB,  together 
with  the  Picarise  and  Scan  sores.  The  exhibition  series  of  all  these 
families  has  been  remounted  except  the  Coccyges,  Psittaci  and 
Trochili,  so  that  it  will  be  an  easy  matter  to  complete  the  renova- 
tion of  the  ornithological  collection  during  the  ensuing  year. 

Owing  to  the  liberality  of  friends  of  the  Academy,  we  have  been 
enabled  to  procure  nineteen  air-tight  cases  for  the  reception  of  the 
study  series  of  skins  similar  to  those  already  in  use.  This  has  en- 
abled us  to  arrange  almost  all  the  unmounted  specimens  in  syste- 
matic order  in  the  Section-room  where  they  are  easily  accessible  to 
the  student. 

The  exhibition  series  of  Passeres,  Picarise,  etc.,  has  been  arranged 
in  order  in  the  large  cases  in  the  middle  of  the  ornithological  gallery 
following  the  Rapacious  birds,  thus  entirely  clearing  the  wall  cases, 
except  a  few  duplicate  specimens  which  are  placed  there  temporarily 
until  they  can  be  unmounted. 

The  additions  to  the  collection  during  the  year,  while  not  as  great 
numerically  as  those  of  the  previous  year,  comprise  some  exceed- 
ingly valuable  collections  containing  many  species  not  before  repre- 
sented. 

The  most  important  of  these  are  the  Donaldson  Smith  Collection 
of  African  birds  from  Somali-land,  containing  duplicates  of  many  of 
the  new  species  discovered  by  Dr.  Smith,  and  the  collection  of 
Alaskan  and  Siberian  birds  obtained  by  Dr.  Benj.  Sharp,  which 
well  supplements  the  five  series  of  the  Arctic  birds  from  the  north 
Atlantic  already  in  the  Academy's  collection.  Other  noteworthy 
accessions  were  a  collection  of  British  Guiana  birds  obtained  through 
Mr.  Russell,  and  a  small  collection  from  Nova  Scotia  presented  by 
Mr.  Robt.  T.  Young. 

The  general  condition  of  the  collection  is  excellent,  and  the  in- 
creased facilities  for  study  offered  by  the  new  arrangement  have  been 
taken  advantage  of  by  a  number  of  students,  while  specimens  have 
been  loaned  to  specialists  in  various  other  institutions. 

The  Delaware  Valley  Ornithological  Club  has  held  its  meetings 
regularly  at  the  Academy,  and  aided  materially  in  keeping  up  a 
lively  interest  in  the  Ornithological  Department.    The  collection 
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formed  hj  the  Club  has  steadily  increased  during  the  year,  and  now 
fills  four  large  cases,  one  of  them  a  handsome  plate-glass  case  de- 
signed as  a  model  for  the  cases  needed  for  the  display  of  the  general 
ornithological  collection  in  the  new  building.  As  soon  as  these 
can  be  procured,  the  entire  collection  of  birds  can  be  immediately 
transferred  to  its  allotted  position  on  the  third  floor  of  the  new  build- 
ing, as  the  work  of  renovation  is  now  practically  completed. 

At  the  annual  meeting  of  the  Section,  held  December  21, 1896, 
the  old  board  of  officers  was  reelected,  as  follows : — 

Director, Spencer  Trotter,  M.  D. 


Vice-Director, 

Recorder, 

Secretary, 

Treasurer  and  Conservator, 


Geo.  S.  Morris. 
Stewardson  Brown. 
Wm.  A.  Shyrock. 
Witmer  Stone. 


Respectfully  submitted, 


Wither  Stone, 
Conservator, 


REPORT  OF  THE  ANTHROPOLOGICAL  SECTION. 

The  Anthropological  Section  has  been  fully  organized  during  the 
present  year  by  the  adoption  of  By-Laws  and  the  election  of  officers 
in  accordance  with  the  requirements  of  the  By-Laws  of  the  Academy. 
It  has,  at  present,  a  membership  of  thirty-four,  and  during  the  year 
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REPORT  OF  THE  PROFESSOR  OF  GEOLOGY. 

The  Professor  of  Geology  respectfully  reports  that,  as  in  former 
years,  he  has  delivered  the  usual  course  of  spring  lectures,  accom- 
panied by  Saturday  field  excursions.  It  is  gratifying  to  be  again 
able  to  state  that  the  interest  in  the  study  of  geology,  as  evidenced 
by  the  attendance  at  the  lectures  and  participation  in  the  excur- 
sions, shows  no  diminution,  but  the  reverse.  In  addition  to  the 
regular  Academy  course,  a  special  course  of  six  lectures,  introduc- 
tory to  the  study  of  rocks  and  minerals,  was  delivered  under  the 
auspices  of  the  Ludwick  Institute,  the  attendance  at  which  was  sig- 
nificantly large. 

In  his  capacity  of  Professor  of  Geology,  the  undersigned  was  ap- 
pointed by  the  Council  and  Academy  to  represent  the  institution 
at  the  Millennial  Mining  and  Geological  Congress  held  at  Budapest, 
Hungary,  on  September  25th  and  26th.  A  report  of  this  mission 
has  been  presented  to  the  Council.  The  report  makes  reference  to  a 
special  journey  in  the  north  of  Africa,  where  a  superficial  study  was 
made  of  the  rock  formations  of  the  Atlas  Mountains,  with  particular 
reference  to  the  determination  of  the  existence  of  glacial  phenomena 
such  as  had  been  alleged  to  be  found  there.  No  evidences  of  past 
glaciation  could  be  detected.  As  a  result  of  this  journey,  a  fairly 
extensive  and  representative  collection  of  fossils  was  obtained  from 
the  Atlas  confines  of  the  Sahara ;  these,  when  properly  studied  and 
determined,  will  be  placed  with  the  collections  of  the  Academy. 

The  additions  to  the  Academy's  geological  collection  made  dur- 
ing the  year  have  been  neither  particularly  large  nor  important,  the 
most  noteworthy,  in  the  department  ot  Paleontology,  being  the  ani- 
mal remains  obtained  from  Port  Kennedy,  Pa.,  by  Mr.  H.  C.  Mer- 
cer. 

Respectfully  submitted, 

Angelo  Heilprin, 
Prof,  of  Oeology. 

REPORT   OF  THE   PROFESSOR  OF  ETHNOLOGY  AND 
ARCHEOLOGY. 

I  have  the  honor  to  report  that,  during  the  year  1896, 1  delivered 
a  course  of  six  lectures,  public  and  gratuitous,  on  subjects  connected 
with  the  study  of  anthropology.  They  were  well  attended  and  in- 
creased the  general  interest  in  this  branch  of  science. 
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The  ethnological  collections  of  the  Academy  have  been  rearranged 
and  labeled  through  the  attention  of  the  Curator,  whose  report  will 
supply  the  information  required  on  that  subject. 
I  have  the  honor  to  remdn, 

Daniel  G.  Brinton, 
Professor  of  Ethnology  and  AreluEology. 


REPORT  OF  THE  PROFESSOR  OF  INVERTEBRATE 
ZOOLOGY. 

The  Professor  of  Invertebrate  Zoology  respectfully  reports  that 
during  the  past  year  he  has  delivered  eight  lectures,  six  on  ''  The 
Action  of  the  Environment  Upon  Animals/'  under  the  auspices  of 
the  Ludwick  Institute,  and  two :  ''A  Summer  in  Alaska  and  Si- 
beria "  and  ''Alaskan  and  Siberian  Natives,"  in  the  Popular  Friday 
Evening  Course. 

The  additions  to  the  Museum  have  been  neither  numerous  nor 
important. 

A  course  of  ten  lectures  on  **  Invertebrate  Zoology  "  will  be  de- 
livered in  January,  February  and  March,  in  the  Ludwick  Institute 
Course,  and,  during  the  spring,  a  lecture  on  ''  The  Sea  and  Its  In- 
fluence on  Animal  Life,"  in  the  Popular  Friday  Evening  Course. 
Respectfully  submitted, 

Benj.  Sharp, 
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REPORT  OF  THE  PROFESSOR  IN  THE  DEPARTMENT 
OF  INSECTA. 

Having  been  elected  to  the  Professorship  of  the  Department  of 
Inaecta  on  the  thirtieth  day  of  March,  1895, 1  have  the  honor  to 
submit  this,  mj  first  report.  Some  idea  of  the  field  covered  in  this 
department  may  be  derived  from  the  fact  that  we  have  about 
126,000  specimens  in  the  collection,  divided  as  follows : — 

Lepidoptera, 33,600  specimens. 

Coleoptera, 43,800  specimens. 

Hjmenoptera,         ....        36,240  specimens. 

Neuroptera, 2,400  specimens. 

Diptera,      '\ 

Hemiptera,  [- 10,000  specimens. 

Orthoptera,  3 
These  collections  are  believed  to  be  in  a  better  state  of  arrange- 
ment and  preservation  than  ever  before,  and  museum  pests  have  been 
almost  annihilated.  The  Conservator  of  the  Entomological  Sec- 
tion has  been  greatly  aided  by  members  interested  in  the  several 
orders,  and  much  valuable  work  has  been  done  by  them  in  the  de- 
partments in  which  they  make  special  studies.  It  is  hoped  that  the 
fine  collection  of  local  insects  will  soon  be  completed  by  the  aid  of 
the  Feldman  Collecting  Social  of  Philadelphia  and  individual  mem- 
bers. The  department  needs  new  cases  to  replace  the  older  ones 
that  are  not  absolutely  safe,  and,  in  the  future,  metal  cases,  which 
can  be  practically  hermetically  sealed  against  dust  and  pests,  should 
be  secured. 

A  course  of  five  lectures  has  been  delivered  covering  the  general 
subject,  including  the  classificalion,  anatomy,  orders,  technic,  and 
economic  or  practical  entomology. 

Respectfully  submitted, 

Henry  Skinner. 


REPORT  OF  THE  CURATOR  OF  THE  WM.  S.  VAUX 
COLLECTIONS. 

The  Curator  of  the  William  S.  Vaux  Collections  reports  that  dur- 
ing the  year  there  have  been  added  to  the  mineralogical  cabinet,  by 
purchase,  185  specimens.  A  nugget  of  native  gold  from  Alaska 
was  presented  by  C.  B.  Moore,  bringing  the  number  of  specimens 
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in  the  collectioD,  November  30,  1896,  to  7,966.  Several  of  the 
specimens  thus  added  are  new  to  the  collection.  Attention  is  espe- 
cially called  to  a  superb  crystal  of  green  tourmaline  with  pink  ter- 
minations. It  is  probably  the  finest  specimen  yet  found  at  Haddam, 
Conn.  The  collection  is  in  good  order.  No  addition  has  been  made 
to  the  archseological  section. 

Respectfully  submitted, 

Wm.  W.  Jefferis, 
Curator. 
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The  election  of  Officers,  Councillors  and  Members  of  the  Finance 
Committee  to  serve  during  1897,  was  held  with  the  following  re- 
sult:— 


President, 
Vice-Presidents, 

Recording  Secretary, 

Corresponding  Secretary, 

Treasurer, 

Librarian, 

Curators, 


Councillors  to  serve  three  years, 


Finance  Committee, 


Samuel  G.  Dixon,  M.  D. 
Thomas  Meehan. 
Rev.  Henry  C.  McCook,  D.  D. 
Edward  J.  Nolan,  M.  D. 
Benjamin  Sharp,  M.  D. 
George  Vaux,  Jr. 
Edward  J.  Nolan,  M.  D. 
Henry  A.  Pilsbry. 
Henry  C.  Chapman,  M.  D. 
Arthur  Erwin  Brown. 
Samuel  G.  Dixon,  M.  D. 
Thomas  A.  Robinson. 
Harrison  Allen,  M.  D. 
Chas.  Morris. 
Isaac  J.  Wistar. 
Charles  Morris. 
Chas.  E.  Smith. 
XTselma  C.  Smith. 
William  Sellers. 
Charles  P.  Perot. 


ELECTIONS  DURING  1896. 

MEMBERS. 

• 

January  28. — James  C.  Corry,  P.  Calvin  Mensch,  M.D.,  Ph.D.^ 
J.  Norris  De  Haven,  Edw.  Gideon,  A.  M.,  Geo.  de  Schweinitz,  M.  D., 
Ruth  Clement,  M.  D.,  Chas.  E.  Hite,  Henry  Trimble,  C.  Howard 
Golket,  Sarah  Y.  Stevenson. 

February  25, — Arthur  N.  Leeds,  Morris  Earle,  H.  W.  Wenzel, 
George  L.  Farnum,  J.  Edward  Farnum,  Vickers  Oberholtzer,  Ph.D., 
Homer  E.  Hoopes,  A.  Feldpauch. 

March  SI, — Jacob  Reese,  Louis  S.  Amonson,  E.  G.  Conklin, 
Mary  T.  S.  Schaeffer,  Walter  P.  Stokes,  Charles  L.  Phillips, 
A.  Donaldson  Smith,  M.  D. 

Apnl  28.— Wm.  H.  Roberts. 

August  26. — Thomas  Chalkley  Palmer. 
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September  29, — J.  Howard  Breed,  Mrs.  F.  G.  Dixon,  Effingham 
B.  Morris,  Curwin  Stoddart,  Jr. 

October  27, — Henry  A.  Laessle,  George  C.  Harlan,  M.  D., 
William  M.  Singerly,  Henry  Beates,  Jr.,  M.  D. 


CORRESPONDENTS. 


October  27, — W.  C.  Roentgen  of  Wiirzburg,  Germany. 
November  2^. — R.  A.  Philippi  of  Santiago,  Chili. 
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ADDITIONS  TO  THE  MUSEUM. 

1896. 
ARCH.F.OLOGY,  Ethnology,  Etc. 

Alaskan  Expedition  (collected  by  Dr.  Benjamin  Sharp).  Large  collec- 
tion of  native  implements  from  Alaska  and  Siberia. 

Arthur  Erwin  Brown.     Indian  Tepee  Door,  Colorado. 

Clarence  B.  Moore.  Large  collection  of  implements,  etc.,  from  the 
Florida  Indian  mounds. 

Dr.  W.  H.  McGrath.     Arrow-head  from  the  interior  of  Brazil. 

Dr.  H.  C.  McCook.     Several  Indian  mortars  and  pestles. 

Mammai^. 

Alaskan  Expedition  (collected  by  Dr.  Benj.  Sharp).  Eighteen  skins 
and  two  alcoholic  mammals,  Alaska  and  Siberia,  also  three  skins 
and  skulls  of  fur  seal,  Callotaria  ursina  (mounted  in  group). 

Wm.  L.  Baily.  Sciurus  carolinensis  penn^lvanicus  (mounted),  Penn- 
sylvania. 

Geo.  B.  Benners.     Five  skulls  of  Texan  mammals. 

Chas.  Bradley.     Putorius  noveboracensis, 

M.  Cor  ley.     Desiccated  specimen  of  rat  {Mus  decumanus), 

Edmund  Coxe.     Mounted  specimen  of  Omithorhynchus  anatinus. 

Dr.  H.  C.  Chapman.  Seven  skulls  of  mammals,  and  vicera  of  ifocro- 
rhiniLS. 

I.  N.  DeHaven.  Alcoholic  specimen  of  Blarina  brevicaudafloridanay 
Florida. 

Exchange.     Two  skins  of  Peroniyscus  niveiventris. 

J.  Edward  Farnum.     Three  skulls  of  African  mammals. 

Fesquet  Estate.     Horns  of  chamois  and  whale's  tooth. 

Wm.  J.  Gerhard.     Specimen  of  Scalops  aquaticuSy  Pennsylvania. 

David  McCadden.     Sciurus  niger  cinereua  (mounted).  West  Virginia. 

Purchased.  Skin  and  skeleton  of  Anoa  depressicomis  Celebes,  and 
Ovis  cervina  (mounted). 

Purchased  through  Mr.  Russell  in  British  Guiana.  Four  skulls  and 
three  skins  of  mammals. 

Saml.  N.  Rhoads.  Eight  rodents  from  Wisconsin  (two  mounted,  six 
in  alcohol) ;  nine  alcoholic  mammals.  Mammoth  Cave,  Kentucky  ; 
39 
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The  edmological  ooUedioiit  of  tlie  Aeadeaj  iiftf«  WanvBtrmafed 
and  labded  Uuoagfa  the  atteotioo  of  the  CanUXt  wboae  report  viD 
sopplj  the  informmtion  xeqoired  on  thmt  sohfeei. 
I  hmre  the  honor  to  reaiiiii, 

Daviel  G.  BKorrov, 
Pnfemor  of  Etkmol&ff  mm 


REPORT  OF  THE  PROFESSOR  OF  LNVKKTEBRATE 
ZOOLOGY. 


The  Profeactf  of  InTertebrate  Zookgr  reipeetlbllj 
dnii^  the  pMC  jcmr  he  has  delimed  eight  leetarei^  n  ob  *  TW 
Actios  of  the  EBTinmment  Upoo  AaiaMk,*  ndcr  tW  ■■■|irii  «f 
tke  Ladviek  Isititvte,  mud  two:  ''A  SuBer  ia  Alvka  aad  S- 
beria"  aad  ^Aiaikao  aad  SOxiiaa  K  athrei,''  ia  thePdfwlar  Fndar 
Evcaiag  Coone. 

The  iMiriooe  to  the  Mmmnm  hare  hea 


A  eoane  of  tea  lectnrei  oa  ■  larettehcatc  Zootogj  *  wOl  he  da* 
liTered  ia  Jaaaarr,  Febraarr  and  Harch.  ia  the  Ladwiek  laMtalt 
Coane.  aad,  dari^  the  fpriag,  a  leecareoa  *The8ea  aad  liila- 
^  oa  AaiaMl  USt,'  ia  the  Popalar  Fiidaj  ! 
ReipeedaU  T  MhMOed, 

Bi 
•ofj 
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Mrs.  J.  M.  Thomas.    Pair  of  mounted  wood  ducks. 

Visitor.     Twelve  skins  of  South  American  birds. 

R.  T.  Young.     Sixty-two  skins  of  birds  from  Nova  Scotia. 

Archiclaus  Willets.  Tringa  mariHma  for  D.  V.  O.  C.  Collection 
(mounted). 

Zoological  Society  of  Philadelphia.  Mounted:  Ibis  stictipenniSj  Dro- 
miiLS  novas-hoUandise,  Penelope  superdliariSf  ChrysolopMis  amfierstix, 
Phasianus  reeveai,  Penelope  sp.  Skins :  Callcenas  nicoharica,  Pterocles 
arenariitSf  Ocyphaps  laphoteSj  Aramides  mangle^  Chenopm  abrataf 
Phlogenaa  higonica,  Caccabis  sp. ,  Gennseus  stvinhoei,  Cerexypsia  nova 
hollandisSf  Chrysolophm  amhhersUse^  Turacus  buffoni,  Tartur  turtur. 
Skeleton :  Castiarim  casuarius^  Olor  cygnus.  Skulls  and  sterna  :  Ohr 
cygnua,  Anhinga  anhinga,  Dendrocygna  sp.,  Dacelo  gigas.  Egg  of 
Emu. 

Reptiles  and  Batrachians. 

H.  C.  Borden.     Two  specimens  of  Rana  clamitans,  Pennsylvania. 
Dr.  S.  G.  Dixon.    Specimens  of  Bufo  lentiginosus  and  LiopeUis  vemaliSf 

Maine. 
Exchange.     Ten  jars  of  reptiles,  Argentina,  S.  A. 
E.  B.  Hendricks.     Toad  with  five  legs,  Philadelphia. 
Philip  Laurent  and  Dr.  Castle.     Twelve  reptiles  and  batrachians  from 

Enterprise,  Fla. 
H.  A.  Pilsbry  and  C.  W.  Johnson.     Specimen  of  Rana  pipiens  and 

twenty-one  eggs  of  gopher  turtle,  specimen  Rana  sp. 
Purchased  (through  Mr.  Russell).     Specimen  of  Elaps  lemniscatua. 
Dr.  Benj.  Sharp.     Gonatodes  albogularis^  Tobago. 
Fredk.  Sterns.     Two  lizards,  Japan. 
S.  N.  Rhoads.     Sixty-four  reptiles,  Pennsylvania ;  three  from  British 

Columbia. 
Dr.  A.  Donaldson  Smith.    One  hundred  and  forty-eight  reptiles  from 

north-eastern  Africa. 
J.  S.  Wills.     Amblystoma  opacum,  New  Jersey. 
H.  W.  Wenzel.     Seventeen  reptiles  and  batrachians  from  Cranberry, 

N.  C. 
E.  G.  Vanatta.     Hyla  sp. ,  Aromochelys  odoratuSy  Maryland. 
Zoological  Society  of  Philadelphia.    Python  reticularis j  Caimon  sclerops, 

Vipera  ammodytes. 
Lt.  Hugh  Willoughby.     Eggs  of  Florida  crocodile. 

Fishes. 

Dr.  H.  C.  Chapman,  Myxine  glutinosay  Petromyzon  marintis  and  Lepido- 
siren  paradoza. 
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ii.  tb^  oolkctioD,  November  30,  1896,  to  7,966.  SeTcrml  of  tiw 
.fnMfimflDfi  ifaus  added  are  new  to  the  collection.  Atteotioo  it  efpe> 
cwi}v  called  to  a  superb  crystal  of  green  tourmaline  with  pink  to- 
miiiHtions.  It  is  probably  the  finest  specimen  jet  found  at  Ffaddam, 
Crinn.  The  collection  is  in  good  order.  No  addition  has  been  made 
u  r.hf^  archseological  section. 

Respectfully  submitted, 

Wm.  W.  Jepfxri9« 

Curator. 
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Geo.  H.  Clapp.  Omphalina  inomata  Say  (Albino)  and  other  shells 
from  western  Pennsylvania. 

T.  D.  A.  Cockerell.  Land  shells  from  Colorado,  New  Mexico  and 
Mexico  (see  Nautilus,  X,  p.  59). 

Dr.  J.  C.  Cox.     Ten  species  of  Australian  mollusks. 

Wm.  H.  Dall.  Sixteen  species  Califomian  and  Lower  Califomian 
land  shells  (alcoholic). 

O.  Debeaux  (in  exchange).     Collection  of  N.  African  Helices. 

W.  H.  DeCamp.     Bythinella  from  Grand  Rapids,  Mich. 

John  Ford.     Thirteen  species  of  shells  new  to  the  collection. 

Wm.  J.  Fox.     Two  species  of  mollusks. 

A.  H.  Gardner.     Eight  species  of  Canadian  shells. 

Mrs.  E.  M.  Gaylord.    Living  Helices  and  alcoholic  slugs  from  Oregon. 

Langdon  Gibson.     Six  species  of  marine  shells  from  Greenland. 

G.  K.  Gude.     Corillafryx,  n.  sp. 

A.  W.  Hanham.  Five  species  land  and  fresh  water  shells  from  Can- 
ada. 

Charlea  Hedley.     Four  species  Australian  mollusks. 

Angelo  Heilprin.  One  hundred  and  fifty-seven  species  of  shells  from 
Morocco  and  Bermuda. 

A.  U.  Henn.     Specimen  of  Pugnus  parvus  Hedley,  n.  sp. 

H.  von  Ihering.     Ten  species  of  S.  American  snails. 

Illinois  State  Laboratory  of  Natural  History.  Collection  of  aquatic 
Gastropods  from  Havana,  Illinois. 

W.  W.  Jefferis.     Campeloniaj  Unionidm  and  lAmnxidx  from  New  York. 

C.  W.  Johnson.  Corbula  and  eleven  other  species  from  Florida  (see 
also  Pilsbry  and  Johnson). 

F.  R.  Latchford.     Nineteen  species  Canadian  shells. 

Miss  Jennie  E.  Letson.     Two  species. 

H.  Loomis  (in  exchange).     Japanese  mollusks. 

J.  G.  Malone.     Slugs  from  Oregon. 

Wm.  B.  Marshall.     Succinea  from  Cape  May,  N.  J. 

E.  H.  Matthews.     Ephippodontay  Mylitta,  etc.,  from  S.  Australia. 

D.  N.  McCadden.     Two  land  shells  from  Virginia. 

Edmund  S.  Meany.  Specimens  of  Saxicava  arctica  and  Littorina  scu- 
tulata. 

Clarence  B.  Moore.     Four  species  Georgia  and  Florida  shells. 

Geo.  H.  Pepper.  Limnwa  bulimoides  Lea  (through  G.  H.  Clapp).  See 
Nautilus,  X,  p.  96. 

Miss  Caroline  Phoebus.     Mya  arenaria  from  Maryland. 

H.  A.  Pilsbry.  Seventy-eight  species  fresh  water  and  marine  shells 
from  Pennsylvania  and  Texas. 
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H.  A.  Pilsbry  and  C.  W.  Johnson.  Two  hundred  and  fifty-three  trays 
land  and  aquatic  mollusks  from  the  St.  John's  River,  Fla. 

H.  A.  Pilsbry  and  S.  N.  Rhoads.  One  hundred  and  sixty-eight  trays 
fossil  and  recent  shells  from  White  Pond,  N.  J.,  and  adjacent  coun- 
try. 

John  Ponsonby.  Seven  species  of  Helices  new  to  the  collection  (in 
exchange).     See  Proceedings,  p.  15,  etc. 

E.  J.  Post  (in  exchange).     Collection  of  Tampa  Silex  beds  fossils. 

P.  B.  Randolph.     Collection  of  slugs,  etc.,  from  Washington. 

W.  J.  Raymond.     Types  of  Ischnochiton  agpidaulax. 

S.  Raymond  Roberts.     Sixteen  species  of  land  and  marine  shells. 

Edw.  W.  Roper.     Sixteen  species  of  land  shells. 

Dr.  Wm.  H.  Rush.  One  hundred  and  three  species  of  mollusks  from 
Cape  Verde  Is.  and  South  America. 

H.  E.  Sargent.     Fifteen  species  Alabama  mollusks. 

Dr.  Benj.  Sharp.     Thirteen  species  West  Indian  shells. 

Morris  Shick.     Sixteen  species  local  mollusks. 

Miss  C.  A.  Shepard.     Ooniobam  from  Florida. 

Ida  M.  Shepard.     Collection  of  West  Coast  American  shells. 

Howard  Sh river.     Seven  species  land  shells  from  Maryland. 

Edw.  Simpson.     Two  species  marine  shells. 

Dr.  Henry  Skinner.     Eight  species  of  land  shells  from  North  Carolina. 

Dr.  A.  Donaldson  Smith.     Seven  species  African  shells. 

U.  C.  Smith.     Shells  from  Jamaica. 

Frederick  Stearns.     Twenty  species  Japanese  mollusks. 

Dr.  V.  Sterki.     Four  species  Ohio  mollusks. 
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J.  J.  White.     Eight  species  Florida  shells. 

Joseph  Willcox.     Thirty-five  trays  of  Fulgur^  etc. 

Mrs.  M.  Burton  Williamson.     Five  species  Califomian  mollusks. 

B.  H.  Wright.     Four  species  Florida  mollusks. 

Young  Naturalists'  Society,  Seattle,  Wash.    Collection  of  marine  shells. 

Purchased  by  the  Academy  of  Natural  Sciences  and  the  Conchological 

Section :  Two  hundred  and  ninety-one  species  new  to  the  collection ; 

also  a  small  collection  made  by  G.  F.  Russell  in  British  Guiana. 

Invertebrate  Fossii^. 

TJselma  C.  Smith.     Thirty-nine  trays  of  fossil  mollusca  from  Jamaica. 

Vertebrate  Fossils. 

Dr.  S.  G.  Dixon  and  Henry  C.  Mercer.  A  large  collection  of  mam- 
malian remains  from  the  deposit  at  Port  Kennedy,  Pa. 

Plants. 

Dr.  Aldridge.    Seven  species  of  North  American  plants. 

Lucien  H.  Alexander.     Thirty-five  species  of  Hawaiian  Island  ferns. 

George  M.  Beringer.     Six  species  of  North  American  plants. 

Stewardson  Brown.  Three  hundred  and  seventy-five  species  of  Ha- 
waiian Island  plants  and  twenty  species  of  Underwood  and  Cook's 
Hepaiicx  americanas. 

George  F.  Eaton.  One  hundred  and  seventy-two  species  Sphagna 
Boreali'Americana  Exsiccati. 

J.  B.  Ellis.     Centuries  34  and  35  of  North  American  fungi. 

Benjamin  Heritage.     Seven  species  of  North  American  plants. 

W.  W.  Jefferis.     Five  species  of  North  American  plants. 

Charles  Lippincott.     Specimen  of  Grindelia  squarrosa,. 

Thomas  Meehan.  Forty  species  of  North  American  plants,  two  hun- 
dred and  nine  species  of  Mexican  plants  collected  by  Pringle,  and 
two  hundred  and  forty-one  species  of  Asia  Minor  plants  collected  by 
Bommiiller. 

Miss  Rex.  Five  hundred  species  of  Myxomycetes,  Collection  of  Dr. 
G.  A.  Rex. 

Benjamin  H.  Smith.     Specimen  of  Rhamnus  smithii. 

TJselma  C.  Smith.     Ninety  species  of  Jamaica  ferns. 

Baron  Ferdinand  Von  Miiller  (through  Mr.  Meehan).  Thirty-five 
species  of  Australian  plants. 

Minerals,  Etc. 

Alaska  Expedition  (collected  by  Dr.  Benjamin  Sharp).     Five  speci- 
mens of  minerals,  Alaska. 
Fesquet  Estate.     Fourteen  boxes  of  minerals  and  ores. 
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German  Kali  Works.     Salts  from  Strassfurt  Mine. 
L.  A.  Gettys.     Monagite. 

Geographical  Club.     Twenty-three  trays  of  rocks  from  Greenland. 
E.  A.  Groth.     Two  specimens  of  minerals. 
John  C.  Johnson.     Kaolinite  and  limonite. 
Benj.  Smith  Lyman.     Jade. 

Gibson  H.  Prindle.     Meteorite  and  small  collection  of  minerals. 
Theo.  D.  Rand.     Singing  sand,  Massachusetts. 
J.  E.  Richardson.     ThinoUte,  Nevada. 
Dr.  H.  A.  Slocum.     Small  collection  from  Nova  Scotia. 
Joseph  Walton.     Marcasite  and  galena,  Kansas. 
Chas.  J.  Wister.     Collection  of  minerals  from  various  localities. 
Wm.  S.  Vaux  Fund.     One  hundred  and  eighty-five  specimens  of  min- 
erals for  the  William  S.  Vaux  Collection. 
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Acanthocalcis       ....       37 
Acanthodactylus  ....     466 

Acanthis 140 

Aceratherium 507 

Achatina     ....      414,  416 
Achatinella       .     .     .      424,  429 

Acomys 527,  529  I 

Adelonycteris  .     .  204,  291,  517 

Agama 811,  462 

Agapostemon  ....      38-40 
Agelaius      .     .     .  116,  117,  134 

Agnatha 488 

Alasmodonta    .     .     .      505,  506 

Allodape 557 

Amauropsis 474 

Amiva 312,  465 

Ammodesmus       ....     257 

Ammodramus  111,  114,  116,  139 

142,  143 

Ammophila 552 

Amnicola 397 

Amnicolidse 495 

Ampelis 154 

Ainphisbsena 313 

Amphisbajnidaj     ....     467 

Anadia 312,  465 

Anaptogonia    .     .     .      379,  380 
Anculosa    .    496,  497,  499,  500 

Ancylus 494 

Andrena     .      33,  38,  40,  61,  81 

Angitrema 496 

Anguis 464 

Anisodesmus    .     .     .      260,  263 

Anniella 466 

AnniellidsB 466 

Anodonta    ....      506,  569 

Anolis 809,  463 

Anthidium 34 

Anthophora  34,  37,  40,  97,  555 
Anthus 163 


Antrostomus 130 

Apella 497 

Aphallarion      .     .     .     .,339-349 
Aphilanthops  .     .     .     .'    85,  37 

Apidse 555 

Apis 38,  497,  559 

Apterogyna 547 

Arctomys 193 

Arctotherium 384 

Ariolimax 339-349 

Arion 340 

Arionidse 340 

Arisajma 214 

Artiodactyla 507 

Aspilota 42 

Astarte 475 

Astatus 554 

Aster  .  32,  33,  37,  38,  41,  60,  94 

Aulacopoda 488 

Auricula      .     .     .    398, 405,  452 

Atalapha 203 

Ataxus 426 

Bactrodesmus 260 

Balanus 208 

Balea 425 

Barissia 464 

Basilicus 463 

Belonogaster 555 

Bembex 38,  552 

Berberis 214 

Bidens 39 

Bigelovia  32,  33,  36,  37,  40,  41, 
62,  78,  82-92 

Bison 176 

Blarina 185,  202 

Boerhaavia 33 

BombuB 35,  41,  61 

Bovidae 176 

Boysidia 418 

Bruta 378 
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BubflllB 

Bubo 

Bulla 

Bulimulidoe 

Bulimulug 

Bulimua 

Calliopsie 

Callmuras 

Ciillopist^s 

Calotes  , 

Cainpelomft 

Campodesmua 

CnrTnpolsemuB 

Cancel  I  aria  . 

CanidBe  .     . 

Can  18      .     . 

Cardinalis  111, 

Cariacue 

Caricella 

Camivora    . 

Carpodacus 

Casaidaria   , 

Ciititor     .     . 

CastoridsB    . 

Cclaetrus 

CeleetuB .     . 

Ceiichrodeamus 

Ceiitropyx  . 

Ceophlijeus  . 

Ceratina 

Cercopithetsiia 

Gereua 


618 

515 

208 

493 

397^46,  493 

.     .     418 

BO,  34,  40 

.     .     463 

.     .     312 

.     .     462 

,     .     495 

.     .     257 

.     .     413 

475,  476 

.     .     199 

200,  544 

117, 133,  139,  146 

,     393 

.     479 

383,  504 

.     139 

.     479 

192,  378 

.     192 

216,  217 

.     464 

.     257 

312,  465 

129 

556 

546 

396 


34, 


35, 


197, 


214, 


Chordeiles  . 

Chorideamus 

Chrysopeis  . 

Circinaria    . 

Cixcinariidse 

Cirrus     . 

Cistothorua 

Oadothrix  . 

Clemraye 

Cleome    . 

Cleostyla 

Clerus    . 

Clivicola 

C  nem  idoph  orus 

Coasaiia  .     , 

Coccyzus 

C^lioxys 

Colaptea 

Colletea  .     . 

Colobus  .     . 

Comodesnius 

Comi^odesmua 

Compsoth!ypii 

Con  top  lis     . 

ConuluB    400,  403, 

Cophiaa 

Ctirbicula    ,     , 

Coreopsis     .     . 

Corvus    .     .     , 

Corytbophanes 

Cosila 

Covillca       .     , 


35, 


.     .     130 

.     ,     261 

37,  95,  96 

.     .     488 

.     .     488 

.     10,  11 

,     .     164 

82,  33,  82 

.     .     378 

39,  42,  69,  70 

.     4)8 

.     .       37 

.     .     156 

312,  465 

393,  294 

.     .     127 

.     .       40 

115,  116,   130 

40,  66,  97,  555 

-     .     .     546 

258,  262 

261,  264 

.      158,  159 

...     132 

,  405,  425,  4^ 

461,  466 

.    .    bm 

.  32,  60 
132,   133 

.  .  463 
549,  550 

.     ,       33 
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Damaliscus 518 

Daucus 216 

Deilephila 33 

Dendroica 157-161 

Dendromys 535 

Diacerion 326 

Diabase 219 

Diadasia 35,  53 

Dicroceru8 507 

Didelphis 176 

Didelphyida^ 176 

Dinocyon 507 

Diplarthra 393 

Diplogiossa 464 

DiploglossiDff 461 

Dipeo^auniit 463 

Discodeamui* 258 

Dolichonyx      111,  115,  116,  133 

Doreelaphua 179 

Doryphorus 463 

Dracaena  .  .  .  309,  312,  465 
Dryobates  .     .     .   116,  128,  129 

Ecphopus 466 

Elasmognatha 493 

Elephas 520 

Elgaria 464,  467 

Elimia 496 

Elis 301-307,  549 

Modea 212 

Empidonax 132 

Endodonta  ....  416,  417 
Endiadontida;  .  .  ,  340,  489 
Enyalioides  .  .  .  463,  464 
Epeolus  ....  25,  39,  40 
Epomidiopteron  ....  298 
EWnaceus    ....      507,  544 

Erithizon 378 

Equus 520,  567 

Eublepharis 464 

Eucera  ' 555 

Eumeces 466 

Euchirotes 318 

Eumenes 554 

Eucheilodon 471 

Eumenida; 554 

Euprepis 466 

Eurypaurus 226 

Evotomys    .     .     .    184,  186,  381 
Felidae    ........     201 

Felis  .     .     .      201,  378,  542,  543 

Fiber 186 

Filaria 271-275 


605 


Fusus      .     .    472,  478, 479,  496 

Galeoscoptes 163 

Gastrodonta 489 

Gaultheria 214 

Gazella 619 

Gecconida?  ....      464,  465 

Genetta 543 

Geothlypis  .  .  .  157,  158,  162 
I  Gerbillus  ....  636-538 
;  Gerrhosjiiirida'      ....     466 

Gerrbosniirus 466 

Gerrhonotiniv 464 

Gerrhonotus     .     .     .      464,  467 

Giraffa 518 

Glabaris 563-565 

Glires 379 

Glotella       496 

Golunda 534 

Goniobasis  ....      496,  499 

Gutierrezia  32,  35,  36,  61,  83,  85 

86,  91,  92 

Gynnodactylus      ....     4(54 

Gypsodesmus 261 

Gyrotoma 497 

Habia  ....  124,  139,  147 
Habrodesmus  .  .  .  261,  265 
Halictus  33,  38, 40,  53,  66,  81,  91 

Haminea 208 

Haplogale 507 

Harpa 472 

Harporhynchus  .  .  163,  164 
Helcnoconcha       ....     416 

Helicidse 490 

Helicina      .      399-406,  451,  494 

Helicinidai 494 

Helianthu8  88,  41,43,  69,  104, 106 

Helioryctus 554 

Helix  23,  398,  414,  415,  420,  425 

448 

Helmintherus 159 

Helminthophilii    ....     158 

Helmitherus 157 

Heknierma       .        309,  311,  312 

I  Heloderuiatoidea 462 

KelodeBmiis     .     .     .      262,  263 

Helogale 543 

Heriades 97 

Hercodesmus 262 

Herpestes  ....  507,  543 
Heterocephaluf?  .  .  539-541 
Heteroe  Ionium  ....  466 
Hippopotamus     ....     518 
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Holbrookia 468 

Holopoda 490 

Holo8pira 412 

Holstonia 497 

Homo 205 

Hyaena 543 

Hyalinia  ....  425,  447 
Hydrocotyle     ....     35,  59 

Hylobates 507 

Hyotherium 507 

Hypselostoma 418 

Icteria 162 

Icterus   111,   116,  124,  133,  136 

137 

Iguana 463,  464 

IguanidsB 463 

Ilex    ........     214 

Insectivom 301 

lo.  '  ;  '  -  .  187,496,  497 
Isclmochiton  .....  22 
Isofleamus  ......     260 

Jugfi 496 

Juiico     *     .     .     ....     145 

Juncus    .......     183 

Kobus 519 

Lacerta 461,  466 

Lacertilidfl? ......     466 

Lagomys     ......     507 

Lampodesnius ,     .     .      261,  264 

Lanius 116,  156 

Liirrea  ....  M,  M,  62-G4 
I.aru3 515 
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Liocephalufl 463 

Liolepis 462 

Lioplax 495 

Lipodesmus 263 

Liris 553 

Listriodon 507 

Lithasia 496,  497 

Lithocranius 519 

Lophiomys 524 

Lophuromys 534 

Loxia 140 

Lucina 478 

Lutra  .  .  197,  385,  391,  392,  504 

Lutreola 198 

Lycfiena 39 

Lynx 201,  378 

Lyrodesmua 259 

Mabuia    .    ,     .    .     .    .     ...  466 

Macacus 485 

Machterodus ,  507 

IMacroscelidea 545 

Mactra 471 

Madoqua 518,  519 

Magnolia     , 214 

Margaritana 505 

Marginella     ..*,...  21 

Marsupialia 176 

Mftstodon   ...    .   .     ...  507 

MazKalina  ...    .   .     ...  473 

Megachile       ...     40,  557,  558 

Megaderma    .   , 517 

Megalocbilus 311 
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Micromeryx 507 

Microtus    183-185,  379,  381-383 

Mimodesmus 264 

Mimus 163 

Miscophus     554 

Mniotilta 157,  158 

Molothms  ....   116,  117,  134 

Molybdenite 210 

Monoceras      473 

Monopeltis 467 

Motacilla 123,  126 

Murex 473,  476 

Mu8 192,  530-533 

Musca 39 

Mustela 198,  199 

Mustelidie 197 

Mutelidff 563 

Mutilla 547-549 

Mutillidio 547 

Mya 227 

Myiarchu.<      116,  131 

Myoxus 507 

Myxine 294,  297 

Myxodesmus 267 

Neesiotus 426,  427 

Napodesmus 265,  267 

Natica 480 

Neotoma 192 

Nesiotes 426 

Nomia 40,  555 

Notogonia 553 

Nycteris      517 

Nycticejus 204 

Nyctisaiira 462,  464 

Odynenis 97,  555 

Omphalina 488 

Omphalostyla    ....   426,  427 
Onchidella  .      398,  3y9,  405,  455 

Onchidium 403-405 

Opeas 415 

(^hidia 461,  462 

(^hisaurus 465 

Opuntia 396 

Orasema 37 

Oreosauras 312 

Oreotragiis 519 

Orgyia 12 

OrQiotomium 428 

Oryx 519 

Osmotheriuni 385 

Ostraja 11,  208 

Otocoris  .    .    .  Ill,  117,  132,  133 


Otomys 539 

Oxybelus 97,  554 

Oxydesmus 260,  263 

Pachnodus 418 

Pachycheilus 269 

Pachychilus 497 

Pachyglossa 462,  464 

Pachyotus  ....   416,  418-423 

Palajolodus 512 

Palseomeryx 507 

Palseortyx 514 

Paludina 397 

Panopaja 478 

Panurgus 38-40 

Papillina 474,  475 

Partula 415 

Parus 164 

Passerella 146 

Passerina    ...    .116,  139,  151 

Patula 416,  417 

Pecten 470 

Pectinatoi 542 

Pectis  ....    32,  39,  82,  91,  92 
Pedipes   .    .   .  398,  403,  405,   452 

Pelecanus 512 

Pelecostoma 426 

Pelecypoda 500 

Pelodesmus 266 

Pelycictis 390 

Perdita    .        25-107 

Perido-SteatiU; 219 

Periploma 471 

Perissodactyla 507 

Perisoreus 132 

Peromyscus    .    .    .    184,  187-191 

Petrochelidon 155 

Phacochoerus 518 

Philantbus      97 

Philomycida^      489 

Philomycus 489 

Phrynosoma 311,  463 

Phyllodactylus 464 

Phymata    .      37,  38,  39,  43,  104 

Pbysa      494 

Physida>      494 

Physignathus 462 

Phthiria      37 

Pinicola 140 

Pipilo      146 

Piranga    113,  115,  116,  124,    152 

Pisidium 500 

Plagiodesnius 264 
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Planorbis    ....  493,  561,  562 

Platydactylu8     ....  461,  464 
Plectrophenax  112,  115,  116, 

119,  141 

PlenoculuB 30 

Plesiohorex 507 

Pleurocera 496-498 

Pleuroceridse 495 

Pleurotoma    .   471,  475,  478,  480 

Pleurotomaria   ....     10,  11 

Pleurotrema 11 

Plicatula 11 

Polioptila 165 

Polistes 555 

Polychras  ....  309,  311,  463 
Polygyra     .   .    .   15--19, 490-493 

Polygyratia 415 

Pomatiopsis 495 

Ponipilidse 550 

Pompilus 550 

Poocfetes 141 

Potamotherium 385 

Prepodesmus     ....    258,  263 

Primates 205 

Proboscidea 507 

Procavia 520 

Procyon      197 

Procyonidse 197 

Progne 154 

Pronodesmus     .    .  \    .    266,  267 

Prophysaon 341 

Prosobranchiata    ,    ,     .    .    .  494 
I'rusopis  .   .   ,    :i3,  34,  40,  H,  9i 
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Rhaphiellus 426 

Rhineiira 313 

Rhinoceros 520 

Rhipidoglossa 494 

Rhiptoglossa 462 

Rhizomys 542 

Rhynchium 555 

Ringicula 208 

Rodentia 181,  507 

Rostellaria 478 

Sagda 23,  24 

Salius 551 

Salix 33 

Sauna 461 

Sauromalus 463,  464 

Saxifraga 360 

Sayornis 131 

Scalops 201 

Sceliphron      552 

Sceloporus 463 

SchizocheiluB 497 

Schizostoma 497 

Scincidae 462,  466 

Sciuridse 193 

Sciuropterus 197 

Sciurus    116,  157,  161,  194- 

197,  507,  521,  522 

Scolecophagus  .    .   .    .    117,  138 

Scolia 298-300,  549 

Scoliidae 549 

Scolodesmus 261,  265 

Scolopendrella 226 

HeotophQus    .   .        K        .  51  j 
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Boriddae 202 

Sphseralcea     ...  85,  53,  67,  68 

<Sph8eiium 500 

Sphfierophthalma  .    .    .   .    28,  37 

Sphecidae 551 

Sphecius 552 

Sphecodes 41 

Sphex     • 551 

Sphyrapicus 115,  129 

Spinus 139-141 

Spizella   .   .   .  116, 139,  144,  U'y 

Steatomys 529 

Stegodesmus 266,  267 

Stelgidopteryx  .    .   .    .    154,  156 

Stenogyra 415,  416 

Stiodesmus 262 

Strephobasis  .    .    .    496,  498  499 

Strepsiceros 519,  520 

Streptanthus 39 

Strophia 315 

Strophiops      318 

Stumella    .     .  112,  115-117,  135 

Stylodesmus 261 

Subulina 425 

Succinea  399,  400,  403,  405,  406 
416,  417,  448,  493 

Succineidsc 493 

Sylvania   112,  157,  158,  162,  163 

Synagris 554 

Synaptomys 183,  184 

Tacliea 425 

Tachycineta    116,  117,  133, 

154,   155 

Tachyrhostus 554 

Tachysphex 554 

Taeniogloesa 495 

Talpa 507 

TalpidflB 201 

Tamias 193 

Tantalus 513 

Tanydesmus 2r)4 

Tapiiioma 36 

Tejua  .  • 312 

Telescopella 496 

Tellina 471,  477 

Tetraclita 20S 

Thaumastus 427 

Thecadactylus 4r)4 

Thecaglassa 462 

Thelydesmus 258 

Thryothorus 164 

Thysanophora 24 
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Tiidae 465 

Tiliqua 308,  313 

Tiphia 297,  298 

Tomigerus 415-417 

Tracliysaurus 466 

Tralia  ....  398,  403,  405,  452 

Tremarctus 384 

Tribulus 32,  34,  83 

Trigona 559 

Tringa 615 

Triton 479 

Trochilus 117,  131 

Trochomorpha  397, 400, 403, 

405,  447 

Troglodytes 164 

Tropidesnius 257 

Trypanostoma 496 

Tupinambia    .   .    .    309,  312,  465 

Turdus 165 

Tylodesmus 259 

T>Tannus 131 

Udodesmus 202,  265 

Uncia 392 

Ungulata 176 

Unio  187,  488,  500-505,  569,  570 

Unionidae 500,  567 

Uraniscodon 463 

Urocyon 199 

Uromastix      462 

Ursidte 199 

Ursus  ....  199,  378,  383,  384 

Varan  idae 461 

Varanus  ...  309,  310,  312,  461 
Verbesina  32,  33,  36,  44,  91, 

99-106 
Vojspertilio      .    .   .    203,  204,  291 

Vespertilionidaj 203 

Vesperugo      204 

Vespidae    • 555 

Virco 156,  157 

Vitrea    400,  403,  405,   406, 

448,  488 

Vitrinizonites 489 

Viven-a 507 

Vivipara 495 

ViviparidfiB 495 

Volntilithes 478 

Volvox 233 

Vulpes 200 

Wedelia 32,  33,  83 

Williamia398,  399,  403,  405,  453 
Xantusiidw 465 
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Xenis    •    • 523 

Xiphocercus 463 

Xylocopa 555,  556 

Xyodesmus 262 

Zamenis 378 

Zanthopygia      ....    124,  126 


Zapus 184 

Zonites 447 

Zonitidae     ....  340,  425,  488 
Zonotrichia    .    .    .  139,  143,  144 

Zonuridse 464 

2k)nurus      312 


1896.] 
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Additions  to  Museum,  595. 

Allen,  Harrison,  M.  D.  A  note 
on  a  uniform  plan  of  describing 
the  human  skull,  168,  170.  A 
biographical  sketch  of  John 
Adam  Ryder,  222.  The  ulna 
of  the  common  brown  bat,  291. 
The  bones,  muscles  and  teeth 
of  Tarsi  us  fusco-manus,  560  (in 
next  volume). 

Anthropological  Section,  report 
of,  588. 

Balch,  Edwin  S.  Ice-Caves  and 
the  causes  of  subterranean  ice 
(no  abstract),  560. 

Ball,  M.  v.,  M.  D.  Report  of  Bio- 
logical and  Microscopical  Sec- 
tion, 580. 

Bascom,  Florence.  Perido-Stea- 
tite  and  Diabase,  219. 

Biological  and  "Microscopical  Sec- 
tion, report  of,  580. 

Botanical  Section,  report  of,  583. 

Brinton,  Daniel  G.,  M.  D.  Report 
of  th6  Professor  of  Ethnology 
and  Archaeology,  589. 

Brot,  Aug.  L.,  announcement  of 
death  of,  566. 

Brown,  Amos  P.  The  crystalliza- 
tion of  Molybdenite,  168,  210. 

Brown,  Arthur  Erwin.  The  oc- 
currence of  Macacus  leoninus 
'Blyth)  in  Eastern  Burmah,  485. 

Brown,  Stewardson.  Report  of  Bo- 
tanical Section,  583. 

Capellini,  Giovanni,  conferring  of 
Hayden  Memorial  Award  on, 
483. 

Castillo,  Antonio  del,  announce- 
ment of  death  of,  12. 

40 


Chapman,  Henry  C,  M.  D.  Re- 
port of  Curators,  577. 

Cockerell,  T.  D.  A.  The  bees  of 
genus  JPerdita  F.  Smith,  25. 

Committees,  Standing,  for  1896,  9. 

Conchological  Section,  report  of, 
581. 

Conarroe,  George  M.,  announce- 
ment of  death  of,  468. 

Cook,  0.  F.  Surnmary  of  new 
Liberian  Polydesmida?,  206, 
257. 

Cope,  Edw.  D.  The  mesenteries 
of  the  Sauria,  290,  308.  New 
and  little  know^n  mammalia 
from  the  Port  Kennedy  bone 
deposit,  377,  378.  The  hemi- 
penes  of  the  Sauria,  377,  461. 

Corresponding  Secretary,  report 
of,  574. 

Curators,  report  of,  577. 

Dall,  William  Healey.  Insular 
land-shell  faunas,  as  illustrated 
especially  by  the  data  obtained 
by  Dr.  G.  Baur  in  the  Galapagos 
Islands,  (Plates  XV,  XVI, 
XVII),  377,  395. 

Dobson,  George  Edward,  an- 
nouncement of  death  of,  12. 

Dolley,  Charies  S.,  M.  D.  The 
Planktonokrit,  a  centrifugal  ap- 
paratus for  the  volumetric  esti- 
mation of  the  food  supply  of 
oysters  and  other  aquatic  ani- 
mals, 268,  276. 

Elections  during  1896,  593. 

Ellis,  J.  B.,  and  B.  M.  Everhardt. 
New  species  of  fungi  from  va- . 
rious  localities,    377    (in    next 
volume). 
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Entomological  Section,  report  of, 

582. 
Fordf  Henrj  C^  an  noon  cement  of 

death  of,  40S. 

Fox,  WilliAtn  J-  Contributions  to 
a  knowledge  of  tlie  Hynienop- 
lara  of  Brazil,  No.  1,  HooHida*, 
21K),  292.  The  Hymenoptera 
collected  by  Dr.  A.  Donaldson 
Smith  in  Northeast  Africa^  469, 
547. 

Frazer,  Dr-  Pensifor.  Two  sup* 
posed  new  trap  dykes  in  Chester 
Co,,  Penna,,  Si)6,  Appoint- 
ment as  delegate  to  the  7th 
International  Congress  of  Geol- 
ogiate,  220. 

GeneraHncJe;r,  611. 

Gill>ert^  Bamuel  H.,  announce* 
ment  of  deiitb  of,  207- 

Cfoodman,  H>  Ernest,  M,  D.,  an- 
nouBcement  of  death  of,  168, 

Ooi^gas,  A.  C,  M.  D.,  announce- 
ment of  death  of,  9. 

Oreen,  Alexander  H, ,  announce- 
ment of  death  of,  484, 

Oundlaeh,  Juan,  announcement 
of  death  of,  207. 

Haines^  R.  B,,  announeeniBiit  of 
death  of,  9, 

Harris,  Gilbert  D.  New  and  in- 
teresting Eocene  moll  u sen  from 


Inde:K  to  Genera,  608. 

Jefferis,  Wm.  W.  Report  of  the 
the  Curator  of  the  William  S, 
Vaui  CoHectiona,  591. 

Jordan,  David  Starr,  A  collection 
of  fishes  made  by  the  Kev. 
Joseph  Seed  Roberts  in  Kings- 
ton, Jamaica,  290  (in  next  vol- 
ume). 

Kellar,  Ida  A.  The  eoloiiog  mat- 
ter of  the  aril  of  CelastrUB  scan- 
dens,  16S,  212. 

Leeds,  Morris  E.,  and  J.  B.  Stokes, 
Communication  on  B^^entgen 
photography  (no  abstract),  206, 

Lewis,  Samuel  G.,  M.  D.,  an^ 
noun  cement  of  death  of^  10, 

Librarian  t  report  of,  575. 

Meeban,  Thomas.  Contributions 
to  the  life  history  ofplantjs,  No. 
XII,  1G8  (withdrawn  by  author). 
Report  of  the  Botanical  Section, 
583. 

Mineral  ogi  cal  and  Geologi  c-al  Sec- 
tion,  report  of,  63^5. 

Moore,  Clarence  B.  Certain  abo- 
riginal mounds  of  the  Georgia 
coast,  oB^  { for  the  Journal ). 

Morris,  Chariee,  Report  of  the 
Anthropolojjical  Section,  588. 

Mueller,  Ferdinand  von^  an* 
nouncement  of  death  of,  486. 
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from  South  America,  486,  561. 
Geology  of  the  mussel -bearing 
clays  of  Fish  House,  N.  J.,  486, 
567.  Description  of  new  South 
American  Bulimuli,  566.  Re- 
port of  the  Conchological  Sec- 
tion, 581.  Report  of  the  Pro- 
fessor in  the  Department  of 
Mollusca,  590. 

Pilsbry,  Henry  A.,   and  Samuel 

.  N.  Rhoads.  Contributions  to 
the  Zoology  of  Tennessee,  No.  4. 
Mollusks,  468,  561. 

Pilsbry,  H.  A.,  and  E.  G.  Vanatta. 
Catalogue  of  the  species  of  Cer- 
ion,  with  descriptions  of  new 
forms  (Plate  XI),  268,  315. 
Revision  of  the  slugs  of  North 
America:  Ariolimax  and  Aphal- 
larion  (Plate  XII),  290,  239. 

Professor  in  the  Department  of 
Insecta,  report  of,  591. 

Professor  in  the  Department  of 
Mollusca,  report  of,  590. 

Professor  of  Ethnology  and  Archse- 
olog>%  report  of,  589. 

Professor  of  Geology,  report  of, 
589 

Professor  of  Invertebrate  Zoology, 
report  of,  590. 

Rand,  Theo.  D.  The  serpentines 
of  Eastern  Pennsylvania,  219. 
Mica  schists  of  the  Schuylkill 
River,  484.  Report  of  the  Min- 
eralogical  and  Geological  Sec- 
tion, 586. 

Recording  Secretary,  report  of, 
571. 

Report  of  the  Anthropological 
Section,  588. 

Report  of  Biological  and  Micro- 
scopical Section,  580. 

Report  of  the  Botanical  Section, 
583. 

Report  of  the  Conchological  Sec- 
tion, 581. 

Report  of  Corresponding  Secre- 
tary, 574. 

Report  of  the  Curator  of  the  Wil- 
liam S.  Vaux  Collections,  591. 

Report  of  Curators,  577. 
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Report  of  the  Entomological  Sec- 
tion, 582. 

Report  of  Librarian,  575. 

Report  of  the  Mineralogical  and 
Geological  Section,  585. 

Report  of  Ornithological  Section, 
586. 

Report  of  the  Professor  in  the 
Department  of  Insecta,  591. 

Report  of  the  Professor  in  the 
Department  of  Mollusca,  590. 

Report  of  the  Professor  of  Ethnol- 
ogy and  Archaeology,  589. 

Report  of  the  Professor  of  Geology, 
589. 

Report  of  the  Professor  of  Inverte- 
brate Zoology,  590. 

Report  of  Recording  Secretary, 
571. 

Rhoads,  Samuel  N.  Contribu- 
tions to  the  Zoology  of  Tennes- 
see, No.  3,  Mammals,  12,  175. 
A  revision  of  the  Polar  Hares 
of  North  America  (Plates  VI, 
VII, VIII,  IX  and  X),  220,  351. 
Mammals  collected  by  Dr.  A. 
Donaldson  Smith  during  his 
expedition  to  Lake  Rudolf, 
Africa  (Plate  XXV),  468,  517. 

Rothermel,  Peter  F.,  announce- 
ment of  death  of,  168. 

Rutter,  Cloudesley.  A  collection 
of  fishes  obtained  at  Swatow, 
China,  by  Miss  Adele  M.  Fielde, 
290  (in  next  volume). 

Ryder,  John  Adam,  biographical 
sketch  of,  222. 

Sall^,  Auguste,  announcement  of 
death  of,  268. 

Sharp,  Benjamin,  M.  D.  Second 
communication  on  Alaska  and 
Siberia  (no  abstract),  10.  Re- 
port of  Corresponding  Secre- 
tary, 574.  Report  of  the  Pro- 
fessor of  Invertebrate  Zoology, 
590. 

Shufeldt,  R.  W.,  M.  D.  Dr. 
Collett  on  the  morphology  of 
the  cranium  and  the  auricular 
openings  in  the  north  European 
species  of  the  Family  Strigidse, 
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Hanorbis  ....  493,  561,  562 
Platydactylus  ....  461,  464 
Plectrophenax  112,  115,  116, 

119,  141 

PlenoculuB 30 

Plesiasorex 507 

Pleurocera 496-498 

Pleuroceridse 495 

Pleurotoma  .  471,475,478,480 
Pleurotomaria   ....     10,      11 

Pleurotrema 11 

Plicatula 11 

Polioptila 165 

Polistes 555 

Polychnis  ....  309,  311,  463 
PolygjTa     .   .    .    15-19,  490-493 

Polygyratia 415 

Pomatiopsis 495 

Ponipilidae 550 

Ponipilus 550 

Poocwtes 141 

Potaniotheriuni 385 

Prepodesmus     ....    258,  263 

Primates 205 

Proboscidea 507 

Procavia 520 

Procyon      197 

Procyonidae 197 

Progne 154 

Pronodesmus     .    .  *.    .    206,  267 

Prophysaon 341   | 

Prosobranchiata 494  ' 

Prosopis  ...    33,  34,  4(),  81,  97  ' 
PrQto€4irdia  476  ' 

ProiriLp.»tfer(ia  f507  I 


181, 


2S 


RhaphielluB  .  .  . 
Rhineura  .... 
Rhinoceros  .  .  . 
Rhipidogloasa  .  . 
Rhiptogloasa  .  .  . 
Rhizomys  .... 
Rhynchium  .  .  . 
Ringicula  .... 
Rodentia  .... 
Rostellaria     .   .    . 

Sagda  

Salius 

Salix 

Sauria 

Sauromalus 4**>3, 

Saxifraga 

Sayomis 

Scalops 

Sceliphron      

Sceloporus 

Schizocheilut 

Schizostoma 

Scincidae 4<»2, 

SciuridfiB 

Sciuropterufl 

Sciurus    116,   157,  161,  194- 

197,  507,  521, 

Scolecophagus  ...    .117, 

Scolia 298-3<H>, 

Scoliidae 

Scolodesmus 261, 

Scolopendrella 

Scotophilua 

8t'>  u»dt*smuF 


4J»5 
313 
520 
4^ 

4^2 
542 
555 
21H? 
507 
47? 
.  24 
551 
33 
461 
464 
360 
131 
201 
•V>2 
44Vf 
497 
497 
466 
193 
197 

522 
138 
549 
549 
265 
22»^ 
517 
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PLATE  I. 


PILSBRY.    PLEUROTOMARIA    CROTALOIDES    Mort. 
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PLATE  II. 
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PILSBRY.    NEW  SPECIES  OF   POLYGYRA. 
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PLATE  III. 


PILSBRY.    NEW  SPECIES  OF   POLYGYRA. 
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PLATE  TV 


STONE.    MOLTING  OF  BIRDS. 
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PLATE  VII. 


RHOADS  ON   AMt:RICAN    POLAR  H^R\L^. 
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PLATE  III. 


PILSBRY.    NEW  SPECIES  OF   POLYGYRA. 
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PLATE  V. 


STONE.    MOLTING  OF  B\R\:>^. 
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PLATE  VI. 


RHOADS  ON  AMERICAN    POLKR  V\k^^^. 
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PLATE  VII 


RHOADS  ON   AMERICAN    POLKR  WK^^^. 
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PLATE  IX. 
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RHOADS  ON   AMERICAN   POLAR   HARES. 
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PLATE  X. 


RHOADS  ON  AMERICAN   POLAR  HARES. 


PROC.  ACAD.   NAT.  SCI.   PHI  LA.    I89ex 


PLATE  XI. 


PILSBRY   AND   VANKTTK  OV\  e^\\\0^ . 
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PLATE  XII. 


PILSBRY  AND   VANATTA:    ARIOLVMKX   K^D   KV W KVX.K^V^'^ . 
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PLATE  XV. 
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DALL.    INSULAR    LAND   SHELL    FAUNAS. 
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IN^ULAH    LaMj    hHtlL    KaUSaS 
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PLATE   XVII. 


DALL.    INSULAR    LAND    SHELL    FAUNAS. 
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HAHHIS     tiX  tsr  MOLLUSCA  OF  GULF  STATES 
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PILSBRY    DEL. 


PILSBRY.    NEW  SOUTH  AMKRIC'AN   MOUUUS:.V^S-... 
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